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I. INTRODUCTION 

The logistic system concept and the technology of log@es 
tics have made remarkable progress and also gained substan- 
tial attention among business executives during the last two 
decades. Also, the systems approach in looking at logistics 
has beer recognized within industry and throughout the busi- 
ness world. Logistics is now considered to be a productive 
Tunctional area that can be managed to increase the profit- 
ability Of “a 7eemeaiaz. 

Traditionaeey , in their effort to reduce cost and 
improve profit, businessmen concentrated their effort on the 
Manufacturing part of the enterprise. Production technigues 
were constantly improved; however, the efforts to reduce 
costs within the field of production in many companies have 
reacned a point where relatively little can be gained. 
Conseguently, business managers now turn their attention to 
the non-manufacturing operations will include functions such 
as procuremect, transportation, warehousing, inventory 
control and material handling, ali of which are considered 
integtal parts ef lowioives: 

Neediess to say, in non-profit oriented organizations, 
especiaily in Republic of Korea Army (ROKA), the logistics 
function has become a major part of the activity, both in 
terms of scale and importance. A well organized and prop- 
erly managed logistics system is essential for the ROK Arny 
in order to carry out hiS MiSSiCNS in peace tine as weliweae 
war time. 

Considerable time and efforts have been devoted toward 
the development of credibie military strategic and tactical 
doctrines to define ROK national jlefense. Various strat 


egies are continually under review to find better methods of 
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projecting military power. EUE EME Ougnmeenis process lLogis- 
tics has long been relegated to a .category of secondary 
importance. Mmidnyeeadses, Lhe crucial logistics problems 
are considered as troublesome jobs, and then tney are muck 
less interested, investigated and resolved in our country. 

Moreover, the systems approach in looking at iogistics 
invoived designing it and managing it as a whole function 
rather than as a series of discrete, independent ones. iise 
their independence and interrelationship are not recognized, 
Sub-optimization wiil often occur with a resulting reduced 
efficiency and overall results for the organization. 

One way to avoid the above and to improve the way of 
thinking and the organizational performance would be to 
integrate the system and to inforn and educate the members 
of the organization about existing theories and ideas within 
the field. A review of historical and current logistical 
realities, and their impacts on readiness will reinforce the 
critical necessity to examine logistical implications. But 
in analyzing any subject, it mignt be desirable to reduce it 
to Simpie terms and to show them in logical relationships. 

This thesis research is based on published definitions 
and explanations of the concept of military logistics. The 
purpose of tnis thesis research is to analyze tne environ- 
ment of current Republic of Korea (ROK) Mie tai and 1t's 
military problems, and to develop the modernized concept 
PimeneedS integrated Logistics Support (ILS) ee bene C7Cie 
Cost (LCC) model. 

Chapter two deals with the reality of Korean peninsula 
and the relationships between ROK and US. It also describes 
the military problems such aS military imbalance and uncer- 
tainty, and suggests some alternatives. 

Chapter three 1S concerned with setting the concept of 
me@eenrnm Military logistics which indicates the appropriate 


Mt rections tor ROK military improvement. 
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Chapter four describes the background and concept, ieee 
explanation of elements, and the application and planning 
PLOG@ess Or welts. This chapter emphasizes the training 
aspects of the ILS personnel and the teamwork and some 
considerations in readiness. 

Chapter five studies the lcgistics in the systen life 
cycle and the cost-effectiveness analysis during acquisition 
process. This chapter illustrates application of Life-Cycle 
Cost (LCC) model to appraise cost-side for decision-makem 

The authors gratefully acknowiedge the direction and 
guidance of their advisor, Professor 4. G. SoOvereldn yee 
cO-advVisor, PEOGLreSSOr eee au. Carrick in completing |i 
thesis. In particular, the authors are very thankful to the 
colleagues and families for their helpful advice, criticisn, 


and encouragement. 
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OF R.O.K. MILITARY 


fem li REALITY IN KOREAN PENINSULA 


1. 


[+3 


he Strategic Location and Worth 


K@necaomesmlocatcd Imetnhe heart of the Far Bast. This 


fundamental fact oof geographic location has always beena 


Major factor in Korea's history. SUrrOUundecdmoy the Major 
powers of Asia and the Pacific - each vitally interested in 
@Semeroliing the strategically located country - Korea has 


become many times a kattleground ina struggle for power. 
To the southeast, only 120 miles distant, lies Honshu, the 
principal island of Japan. To the west, at about same 
distance, lies tne Snantung peninsula oz China. Manchuria, 
the northerneast province of China, Shares most of Korea's 
femenern boundary. Finally, in the nortneast, for 11 miles 
aiong tne Tumen River, lies tne Soviet Union. As a penin- 
Sula it has served as a bridge between powers on the conti- 
femeeon ASia and powers in the Facific. [Ref. 1: p. 3] 

Irn other words, a peninsula location has both the 
advantage of easy access to adjacent culture when our nation 
was strong and the disadvantage of becoming the target of 
aggressive neighbors when our nation was weak [Ref. 2: p. 
oe 

niskoOmecaiiwe= we Can Lima OuLSthe iatest main events 
related to strategic location cf Korean peninsula. About 
360 years ayo, the Japanese dictator, Hideyoshi, dreamt o£ 
eomeuering China, but these dreams were snattered on the 
Korean land bridge, partly kecause of the attacks by 
Koreans on the Japanese communication lines. However, by 
the end of nineteenth century, when Japan was developing 


imimteoma modern power, the political, economic, and military 


13 


pressure was renewed, and Japan got its first footnoldme, 
the continent of ASia by taking over Korea. Some of the 
battles of the Sino-Japanese war of 1894-95 were fought on 
the plains of Korea. Ten years later Japan came into 
conflict with Russia, and again the Korean peninsula was the 
scene of tattle between 1tS aggresSive neighbors. After a 
Shor Gap hOtecromdte, Japan annexed Korea outright in 1910, 
and Japan possessed Korea for the next thirty-six years. 
[Reis 1: peao 

On August 15 1945 , the Korean peninsula was divided 
into two Koreas at the 38th parallel. Tt waS initiaily 
designated to serve Simply as a line of demarcation for the 
acceptance of Japanese surrender by Soviet and American 
EMO Onis But the line - a line of convenience - soon hard- 
ened into a solid boundary. This line was become as the 
Yinternational frontier" between the Communist-dominated 
world and the Free world. [Ref. 1: p. 7] 

On June 25 1950, The North xXorean troops swept 
across the 38th parailel, slicing in four columns into tne 
South Korea with the aim of destroying the ROK government. 
The Korear War immediately became a matter of world interest 
because of the importance of Korea's geographical location. 
The simple fact of geographical location once more became 
fundamental in Korea's history. [Reno poe 

These days, the Korean peninsula iS recognized as 
one of dangerous areas in the world. The danger irom the 
region is underscored by the Soviet JUnions' shooting dcwn of 
a South Korean civilian airliner and by the North Korean's 
aggressive attitudes: invasion tunnels dug under the demil- 
iterizéd zone (DMZ),1 ambushes ROK and US soldiers, subver- 


Sive efforts, a constant stream of bellicose propaganda from 


1North Korea uses tunnel operations under the DMZ as 
art of their overall concept Mer ewaa Three Large tunnels 
nave been aiscovered under he DMZ andas many as 17 others 
are suspected. 
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mem ryYONGyYOng and terovocative incidents such as the kRangon 
bombing as a recent evidence. [Ref. 3: p. 29] 

However, someone argued that the division of Korea 
satisfies at least the minimum reyuirements of all of the 
great powers with interest in Korea [Ref. 4: Eee) | In 
other words, the Korean peninsula can be recognized asa 
wemy Lmportant buffer zone between Communist powers and Free 
powers. | 

Specificaliy, the Korean peninsula is the one area 


in the Northeast/Western Pacific Basin where the interests 


of tne four major regional powers - Japan, Peoples! Repuplic 
ieemina, USSR, in See tonsectw directly and signi fi- 
Mere ty {Ref. 5; p. 69}. The maintenance or the peace and 


security on the Korean peninsula is "essential" to peace and 
Peieity Of saSt ASia, aircluding Japan, and is “"vitai' to 
the security of the United States.@ 

Tf a conflict breaks out in the Korean peninsula, 
the intervention of related super powers - US, WS 52 ea Na 
and Japan - wili be indispensable. SO, we can easily guess 
memera CONtlict in this area could lead to Worid War III. 
Therefore, the stabilization of the Korean Peninsula iS very 
important to keep peace in the world as well as in the 


Western Pacific and Northeast ASlan areas. 


2. Major Power Balance around Korea 


Northeast ASia ranks second only to central Europe 
as the mnost heavily-armed region of the globe. The Soviet 
union and China have established a military standoff along 
the Amour and Ussuri Rivers dividing Manchuria and eastern 


Siberia [Ref. 4: p. 1]. These days, nonhostile/nonaligined 


2Tn1is is derived from the Jolent Statement between Korea 
eeu). °° 14, 1983), and between Korea and Japan(Sep 8&8, 


3, 


China represents an important counter palance to the Soviets 
infiuence in the area [| Reto: po Soe 

The Republic of China, on “the smail Visctandaeer 
Taiwan, has built a modern military establishment to defend 
itself against any attempt by Peking to liberate the only 
Chinese province outside its control {Ref. 4; p= 1]. 

Soviet military capabilities in the region continue 
to improve, providing greater cpportunities for the Sovaerme 
to exert their influence. The Soviets have expanded their 
naval presence and strengthened their overall warfighting 
Capabilities. Although the majority of Soviet land forces 
are positioned along the Sino-Scviset border, their presence 
greatly influences the military balances in Northeast Asia. 
Soviet deploys 52 divisions plus 1? corps, 1300 frontal Javeae 
tion units, 318 ships and 410 naval aviation” units Tee 
region. With these miiitary force, the Soviet actively 
intimidate ROK, US and allies in the region and Support Ga. 
aggressive polices oz North Korea. The improvement o£ the 
Soviet and North Korea pose the greatest threat to ROK, JUS 
and allied interests in the region. In view of growing 
threats to rejional security, close defense corporation and 
collective efforts are essential) | hoes G2 ooo oe 

The Japanese are constitutionally restricted to 
Maintaining oniy a defensive military force. The Japanese 
Seli-Defense Forces, although well-equiped and well-trained, 
remain small in comparison with those of other countries. 
Table I representS a comparison of the major forces of the 
US wed de oaean. Japanese defense budgets are increasing 
Slowly in recognition of the threat. Japan will continue to 
rely on the United States to counter any serious military 
threat. However, US bases in Japan continue to play a vital 
strategic role in providing US forces continuous access to 


the region. [Ref. 6: p. 49] 
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jh: op ep ee 


U.S. and Japanese Forces Compared 


— a eee eee eee ee eee ee ee 


| 

! 

Japan Cl ae | 

| oe a | 
| 

| Population eyo. mid De lets. | 
| Active Armed Forces 247,000 Peo oe 4 Oo 
Army oOo. TOO U0 | 

| Navy 42,000 B60 OO 
| hain Force uy} ol 88 592,000 | 
| Reserves Caencne Oe | 
| Tank 5) 5) 9 len | 
| Major Warships 48 187 | 
| Submarines 14 129 | 
Helicopters 487 Ome | 
@omopat AlrcraLcet 373 a OO | 
| 

1983 Defense Costs Si enope as. iwyAlC'S; foal We 
Outlays per person mo 7 Sow | 

Share of seven: O outlays eee 25% Ox | 

Share of total output se 6.47 

! 
| 


Source: U.S.News & World Report, November 1983 


~ 


a a a a 


To keep the military kalance in the region, the 
United States deploys 1 infantry divisions, 1 or 2 carrier 
battle groups, 10 tacticai fighter sguadrons, 1 1=marine 
amphibious force and 1 bomber wing, and provides a nuclear 
moor celia. iicm—ominsOm Mamta tnas es Important biiateral 
security arrangements with ROK, Japan and the Republic of 
meema.? [Refe 6: p. 42) 


3The first formal securlty commitment of the United 


States was the mutual securit: treaty with the Philippines 
which came into effect in 195 This was followed ky mutua 
Securit treaties With Hap ai No) The Nic iol C Or 


ea (1954) and the Republic of hina(1955). 


Va 


3. Military Forces in North Korea and South Korea 


Since the Korean Armistice of 1953, both North Kopee 
and KOK have steadily rebuilt their armed forces with the 
assistance of their Superpower patrons. This section 
describes the build-up in the North, and ROK and North Korea 


TOEGEeES COll Danson. 


a. Bul Pde ue amect ne sic 


The North Korean emphasis on the use of conven- 
tional military force to "“reunify" the Korean seninsGa 
stems from a communist party decision in the late 1960s 
ROE sa 7 Diem Beginning in 1962 Kim I1l-Sung put forvare 
a refined doctrine of four main points generally referred to 
as the party's "four point military line.” The new docunaa 
stressed the need for: training a cadre army in which each 
Man waS prepared to assume the responsibilities of the next 
higher rank-known aS Cadrification; adapting modern militame 
techniques to the conditions of North Korea's many mountains 
and long coastlines; raising a hation in arns in whieh iene 
entire people, holding a weapon in one hand and a sickle in 
tne other shouid reliably safeguard our socialist homeland"; 
and assuring the means of protracted struggle by a progran 
to "build up zones of military strategic importance, develop 
the munitions industry, and create reserves of hecessarv 
Materials." In October 1966, Kim called upon the North 
Korean Army to use flexibly obDcth regular conventional and 
irregular guerrilla warfare tactics during possible conitge: 
arising out of confrontations with South Korea.” { Reto 9a 
226 } 

North Korea's most substantial force increases 
occurred after the North Korea enunciated a policy of peace 


and reconciliation with Soutl "Korea wane Joe 
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The impressive gains in the strength of the North Korean 
forces are evident from a ten-year and eight-year compari- 
sons presented fable Ii it Shows that the North norean Army 
has doukled to 40 divisions and 25 special forces brigades. 
Its inventory of tube artillery similarly nas undergone a 
two fold increase. Its tanks and armored personnel carriers 
have multiplied py a factor of three and ten respectively. 
Breer 7; p. 97] 


| 


: 


TABLE If 


Build-up Trends in North Korea 


| 

: 

1965 1975 1983 | 

Divisions 20 oy 40 | 
Special Forces Brigades 12 29 2 a 
Tanks 850 20.00 6 | 
Armored Personnel Carriers 120 6590 1, 140 | 
Artillery Tubes Dee 50 4,060 6,000 | 
Air Defense Guns oe, 100 TAA a0 00 | 
Sendak Aircrafts 425 iS 622 | 


Pemlmces lie Posture of the Army and Department o£ the 
Army Budget Estimates ror Fiscal Year 1985. 


a ee 
® 


These days, the North Korea iS producing sone 
300 tracked vehicles per year, about equally divided between 
tanks, APCs, and self-propelled artillery [Ref. 73; p. 94]. 
Mtemworth Korea deploys 3 tank corps (each corps has three 
divisions) in the western endo the DMZ, aeCeon cd iii. co 
Japanese Sankey NewSpaper report(September 23, 84). Enough 


armor now iS available to equip several armored divisions, a 


2 


few independent armored brigades, as well as some mechanized 
and motor divisions.*% Tube artiilery has been in production 
Since the late 1960s and includes tne full complement of 
Soviet designs. It is evident from Table II that the 
artillery holdings of North Korean forces are substantial. 
fRef. 10: pp. 64-65] 

Assuming that most of the artillery will be 
located in the western end of the DMZ. We note that Norctnha 
Korean ground forces have sufficient powers to attempt four 
Simultaneous breakthrough operations in the first echelon. 
Bach point of attack can be aliocated 500 artillery pieaee 
150 9 tanks andWassault Sica and anhumber of iManage 
regiments. For breakthrough oferations the reievant norams® 
are the density (number per kilometer of front in the break- 
through sector) of forces deployed. These are Summarized in 
Table IIi for the Soviets in WWII, their current doctrine, 
and fOr the North Korbeans today -.eher. 72ers Jom 

According to General pos) stern the North 
Koreans would use three echelons of forces in the offensive. 
The initiai assault would comprise an artillery barrage 
followed by a “massive bliow of infantry and tanks” —~ 30g 
quote tne Soviets - with breakthroughs exploited by two 
follow-on echelons made up of tank and mechanized infantry 
GanvS Pens. The breakthrough attempts would be assisted by 
combat engineers and by elite infantry called ranger/ 
commandos in North Korea. Kim Il-Sung has dramaticaaam, 
increased the size of these forces so that they now number 
about 100,000. Of these forces, about 70% are thought to be 


— Se eee ee =e 


4According to the Malitary Palanee{ es 1984) tertile Nom 
Korea has 2 armored divisions, 53 agpmored brigades (ana 
motor infantry divisions | Rete i op. eee 


ea 
S 


Strom "battles" against German,” the soviets ~develo pam 
set of rules - they caii them "norms" -—- derived from consid- 
erable data, as well as the spilling of a lot }ot blow 
these data are relevant to tne present Eilme, sande ieea teres 
ulac to the Korean peninsula. 


a 


| 


TABLE IIL 


Force Densities in Breakthrough Sectors 


(number per kilometer) 


Uso nk North Korea 

Unit Type WWit Current Doctrine <ASSumed Forward 
Regiments 

Or 1-2 v2 1 
Brigade 
Artiliery 40-120 cS ee 0 O 
Tanks 

and oo) SO on >100 
Assault 

Guns (number per kilometer) 


—_—p ean ee ee ee eee Pee eee eee ee ee 


Source: Armed Forces Journal International, 
september 1984 


pe ee ee a a a ae 


Geeneee omen fanaa gifts SOE oo eas SED goes SD gee CS ee CS 


assigned to the ground units, With their primary mission 
probably the task of assisting in breaking througn the 
formidable ROK defenses. Picmaliocml On mOmurnon Funnels Under 
the DMZ now becomes clear: the survivable insertion beyond 
the DMZ of ranger commandos inte the ROK defense in depth. 

Ranger/commandoS assigned to the North korean 
Navy will go after ROK facilities on or near the coasts. 
They will arrive in fast boats escorted by covering crafts. 
Oemem Last boOatS will provide fire-support at the landing 
Sites Simultaneously. 

The Ranger commandos assigned to the Air Force 
mime be lifted via AN-2 transport. North Korea has 
purchased and operates about 250 AN-2 aircraft, each capable 
Seeeecacrkying about 10 fully equipped paratroops. These 
propeller-driven biglanes are suitable Ob ON Ley Olle 


terrain-following Flight, and are a cheap means of inserting 
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Tanyger/commandos at communication sites, ground Ccontues 
intercept faciiities and KOK and US airbases. North Korea 
ranger/fcommandos probably wiil be equipped with smali arms 
and satchel charges to destroy ROK and US “airolageee 
Rete ope 3) 

Moreover, they can be expected to target al 
senior political and military officals, US and RCK, as Was 
attempted in tne "Blue House raid" in January, 1963 
[RerG e10 > pon o> )- Apparentiy, the North Korea has built up 
an Army that is now the size of the US Army and has the 
third largest Army in the communist world, exceeded only by 
China and the Soviet Union. Now, tne North Korea estab- 
lishes the ability to wage a multi-dimensional war with as 


littie’ as 12 hours warning { Rete. /) o>. Uen Uae 


b. South and North Korea Military Forces Comparison 


The impact of the North Korean miiitary bcuildc-up 
on the regional balance® can be seen in Tabie IV. Several 
years ago, most security analysts took comfort from the fact 
that the FOK Army was much larger than its Northern 
counterpart. Today, the situation is reversed. The Army of 
the North Korea numbers more than 700,000 men compared to 
540,000 men in the ROK Army. when Suppression systems are 
combined, we see that the north enjoys almost a 3:1 advan- 
tage in. dimeiiery. But the numbers donot disclose the 
longer range and higher firing rates of the northern- 
produced equipment, which follow Soviet designs. The North 
also enjoys a qualitative and substantial advantage in 
tanks North Korea has advanced from T-54/55 tanks to 
T-62s, while ROK forces still nave about 300 of the outdated 


SMiiitaly Dabanee = sGine oe oe of the intensity and 
duration of war that can be waged by the operational weapons 
(1.€. 7,  Mibita lr yee sails yy GEVONe Natlon versus (thao 
another nation t Ree: N23 pe sll 


Fa Jo 


a eee ae EY 


Acts cee 


ROK and North Korea Force Comparisons: 1983 


NOE th korea South Korea 

Personnel 
Ary WaOn ao On 540, 000 | 
Navy Bye one 49,000 | 
Alr Force 51, 0.00 53,000 | 
Divisions 4 0 eS | 
Speciai Forces Za 7 | 
Brigades | 
Tanks Zao SD 1,900 | 
Armored Personnel 1, 140 a0 | 
Carriers 
Artillery Tubes or OLONG, 2, 100 | 
Mortars 1 O50 Jee | 
Multiple Rocket Z, 850 QO | 
Launchers | 
Air Derense Guns 8,000 300 | 
Soteat Alrcrart 622 So ¢ | 
Combat Ships Sih OZ 
Submarines 21 0 i 
Sources: The Pesture of the Army and Department | 
Oi the Army Budget Estimates for FY 1985 | 
and the Military Balance (19383-1984) | 
a a a ee 
-47 tanks in services’ [Ref. 7: Bice oa le One way to 


immarize the military balance 1s to form ratios of the 
pportant categories of equipment for the years 1970 and 
oO 


a ccCom@igmeoutne Military Sa ene ke the North 
y9rea has 390 T-34, 2200 eee a ere igs Type- 6 MBT 100 
oO and 50 Eee while the RoK has 1200 wm-47,/-u8 
wie bis pp. 93-94 |. 


The ratios for important military force elements are given 
Te ape eG) iin ee ace North Korea has turned everything in his 
favor in just 10 years. Figure 2.1 shows the North Korean 
advantage in force ratios; 2.5:1 in tanks, 4:1 in artillery 
and heavy mortars, anda little more than 1:1 in personnel. 
[Reis 75 ppemo! = oo] 
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Source: Armed Forces Journal International(Sept 198%) 


Figure 2.1 Force Ratios for Ground Forces and Equipment. 


The North Korean Navy (NKN) is numerically 
Superior to ROK Navy (ROKN) and is an offensive force, while 
the RCKN is still acoastal defense force. The NKN can 
threaten surface ships, combatant and merchant, with some 21 
diesel submarines. It is able to mine the waters in and 
around several important ROK ports, e.g., Pusan and Pohang. 


They can also insert the naval part of the ranger/commando 


oi ntOmene SOWUtn 2m escorted amphitious craft [Ref. 7: 
p. 104}. The ROKN has no submarines for operation. Even if 
it had them, the naval balance would not change greatly 
Since North Korea depends for less than the South on seal- 
anes for trade or resupply of combat material. Subiarines 
would, however, pevUsotl lt ee oempatiholliiung ‘coastal waters 
against North Korean submarines. in aie Orth Korea has 
more than 500 fighting ships® with 33,500 men, compared with 
meter oO Lighting ships with 29,000, which is excluding 
Marine members, for the ROKN. [Ref. 10: p. 66) 

The Air Forces of kroth sides still hold eguip- 
Meedating to the 1950 War: nearly 80 F-86Fs are still 
Pemeretig in the ROK Air Force (ROKAF) and about 300 MIG-15/i7s 
are operational in the North. The ROKAF also fields about 
eee 4S and 250 F-5s. A co-production agreement has been 
established witn the United States POt@mele. BROKAR “to 
Heagetnhize its F-5 inventory to F-5SEs. The modern aircrart 
Mmmeoren KOLed consist of roughly 100 MIG-2is. The North 
fimeeaens also have a Chinese version of the @MIG-19 (about 
Pees) GlLOUnd attack aircraft aire nade wp of 20 Su-7s and 60 
ims 8s. There are 60 helicopters in the inventory with 
Sanly Soviet MI-4 and Mi-8 modeis predominating. mn all, 
the baiance in airpower shows akout 600 combat aircraft with 
Di,puvO tien in the North, as contrasted with roughly 400 ROK 
Seer art and 33,000 men.® [Ref. 10: p. 66] 


PAccOlLGm@mic tGurme Miditany Balance({1983-1984), the Nor 
memrea has 18 SOV FAC(M), 32 large patrol craft PSiieen CG 
tz ©£AC(S), 30 coastal ates OMmer diet, 9) CU , 15 LCM an 
Nampo landing Gratt ~winile tne South Korea has 11 
des CLS « Peeetiaees om Us AUK Corvettes, 11 FAC(M), §& 
pape wage JaemomemGrartt, —526 9 Coastal patrol crait, 
24 


268/-294 coastal Minesweepers, fine wow cping boat a4 
an 
FAC(M), 75 Harpoon SSM [Ref. 11: pp. 93-94}. 


Ne cas" c+ 


US landing ships d on order: SUL 7 corvettes, 


alance tne North Korea has 
740 combat aifcraft: 70 IL- 20 Save Povewee—lo7—1),. 100 
MIG-19 10 G24 1G aa / 0-5 and if i 
has 450 combat aircraft: 2 


Foer-—40/7E, 24 OV-10G, 10 
oe) . 


9According to the Dai B 
6 


January 1984, the Joint of Chiefs of Stati (dey 


Main points are as fcllows: 


The North Koreans have vowed to reunite the Korean 
peninsula under one government. The buildup of their 
armed forces consumes 20 percent of North Korea's annual 
GNP and continues at arate beyond that required for 
legitimate defensive purposes. The North Koreans deploy 
about half their combat forces nedbwthe bouder™ of; Ba 


ROK. (They stress mobility, flrepower, and shock acrmen 
and maintain the capabili ce aunch an orfensive on 
Short notice. The ROK continues its effocts to achieve 


h 
an independent oop ee to resist aggression but still 
US support to deter or counter 4a NOrth @ekorean ateacm 
The United States forward deploys an Army division plus 
Air and Naval forces in Korea. ; Ref. 6: p. 49} 


analyzed the military power balance on the Korean peninsula. 


In all, Figure 2.2 provides a comparison of major forces on 


the Korean peninsula. 
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ROK and North Korea have been ccmpared. 
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Figure sz.2 


Comparison of US/KOK and North Korean Forces. 


So far, the conventional military forces between 
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These days economic 





wer is also recognized aS avery important potential 
Sror which improves military force [Ref. 13: p- ee 
ble V shows the comparison of economic size and military 


ending or both Koreas. 
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TABLE V 


Indicator of Economic Size and Military Spending, 1982 


iG edo. North Korea South Korea 
Population one. om) 4O.7 ( 42 ) 
(millions) 
Armed Forces per Sere 1G as) 
ice o popula t 10n 
GNP (millions of e270 0 69559 
Useaol lars) 
Per Capita Income Sel s(n 0 0) omelet 0 0) 
(US doilars) 
Military Spending S500 4733 
{millions of dcilars) 
Military Spendin Dec 24 owe, 6 
eo oe GNP? | | 


—— cee ee ee ees eee ees eee ee es es eee eee eee eee eee eee eee eee eee ee 


Source: U-S.5Arms Control and DSisarmament Agency, 
World Military Expenditures and Arms 

THansiers 1972-3982. 
( ) represents the estimate of 1984 by source of 
(eect. 7; pp. 94-97). 


The South's consistently higher economic growth 
ites have nelped it achieve a gjross national product in 
182 about over four times that of the North, and _ the 
yuth's° economic edge is likely to become greater in the 


iture1° [Ref. 14: p. 27}. Tsetweameostlatiton Of 19 million 


me wecOLradmaqmwto the Hankook-libo(Aug 31 oak the South 
yrea has a GNP neariy five times that of Nor f, Korea(about 


mor lion, comaared with about 14 billion). 


ed 


people anda per capita income of less than $1000, Nomoh 
Korea spends nore money per capita on defense than any other 
country in the world except Israel [Ref£. 7: p. 94]. Thewaae 
spends 6% of its GNP on defense with a population of 42 
mMiliion people while the North Korea iavishes about 24%. 
However, North Korean industry 1S handicapped by old 
machinery, and the heavy burden of defense seriously linits 
the resources available to keep the economic moving 
{f REE ysl sae oa The ROK's per capita income 1s amore than 
$2000 and rising, though already more than three times that 
in the North {Refs 7] pia Given the enormous disparity 
between the two economies, the fact that only 6% of the 
South's GNP, compared with 24% in the North, is devoted to 
military-related expenditure is not as alarming as it might 
appear at first glance. Time too, wili take its toll on the 
relative strength of the North's build-up, and the North's 


Slower economic growth makes holding on toits military 


advantayes mope difficult: AS a result, South will nove 
ahead of the North at an increasing tempo, and this is 
shifting the balance of power cn the peninsula. [Ref£. 14: 
pP- 27) 


In view of these points, President Chun Doo Hwan 


announced as follows:11 


Military balance will be estabiished when we invest 6 
percent of GNP in military Se ne eC assuming that we 
can make economic growth continuously for 4 or 5 years 
without conflict on the Korean peninsula. 


Figure Dees Shows this OSs Su pleit ve The 
International Institute for Strategic Studies (IISS) esti- 
- mated that the military imbalance can be overcome by the end 


of the 1980's. This scenario has prompted some observers to 


1i1This source 1s derived from the presss interview of 
President Chun on Ausgust 21, 1984. 
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Peemiaect a desperate Move by North to make the most of what 


advantages it now has, before they slip away. 
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Fagure 2.3 Military Spending in Worth and South Korea. 


In conclusion, North Korea retains an edge over 
mremoouth only in military might. PideemlomcOn parison, 1S 
een in the South's favor. {Ref. 15: p. 93] 


Peedi RELATIONSHIP BETREEN BOR AND US 


Mmeeerolitical and Economical Relationship 


iwc ceeenoo Years, Since the establishment of US - 
ROK relations in 1862, were marked with ups and downs in the 
bilateral relationship, but the friendship and the sense of 
alliance formed a strong basis for their ties. 

In retrospect, the United States, a pacific power 


and leader of the free world, played a decisive role in 
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liberating Korea in 1945 and safeguarding the fate of the 
Republic of Korea duriny a devastating war on tne peninsula 
TDR = oe Korea, in return, extended a helping nand when 
America needed one in Vietnan. 

Otherwise, smooth relations between the two coun- 
tries were tangled, though momentarily, by the human rights 
issue. The origin of these issues can largely Le attributed 


to the different cultural and political backgrounds "Oiea- 


two peoples. True to the proverb tnat the ground gee. 
harder” after it “gaans, the Korean-American relationship 
today can nardly be better. Korean President Chun Doo Hwan 


was the first foreign head of countries invited to visit 
Washington by rresident Reagan in January 1981, and the US 
ErOOD Withe@rawe yp len has been Scrapped. [{Ref. 162 P. igm 
In November 1983, President Reagan visited Seoul and 
then reaffirmed the support for the Republic of Korea. 
President Reagan said as follows in a Speech to the National 


Assembly, South Korea's legislature: 


You are not alone, . PeORe of Korea. America 1S your 
friend and we are with you. 


As ROK joins the world community at an increasing 
pace particularly since the economicaliy prominent 1970s and 
the increasing international recognition of Korea,i2 it now 
seems to be concerning Americans more and more as they find 
it necessary to build a true partnership. 

In  iWeze the bilateral trade totaled over {$117 
Dinleeate nan. The ROK becomes one of tne US most important 
tradiny partners andthe fifth laryest market for the US 


agElecudeural emod ese also the United States is the 


=e se ee ee eS Se 


12Seoul in Korea is to be the site of the ASian Games in 
1986 “and the welynpres iit oor 
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Pepoerrc OL |kOLea'’S largest trading partner in exports as 
well as imports. 3 

Trade has been brisk, and observers say the 
expandiny trade should be furthered to increase the mutual 
MemeetrOnship which they say iS an important factor for 
strengthening ties between the two peoples. 

Today, the political stability, economic development 
and international recognition of ROK heip Korea to keep the 
@ieeser Lelationsnip with US, and also the increase of trade 
has a positive effect on the security relationship between 


jmrommecountries. 


Peeececurity Relationship 


mem ee ee 


MeECOEGINGQeton the text of Chum-kReagan Joint state- 
Demet ov, 19583), “tne security of the Republic of Korea is 
pivotal to the peace and stability of the Northeast Asia and 
ieee n Vital to the security of tne United States." 

NOW, the two countries have excellent security 
relationships. However, the serurity relationships have 
been marked with ups and downs according to US derense 
POmeinc y. 

The security relationship stemmed from the US mili- 
tary landing at Incnon in South Korea in September 1945. 
Mmemetiay i948, The South Korea was under control of JUS 
Timeaecaly . The three-year occupation fperiod was character- 
ized by uncertainty and confusicn, stemming iarygely from the 
absence of a clearly formulated Jnited States policy for 
Korea and intensification of the conflict between the United 
States and Soviet Union. Moreover, the Soviet Union consol- 
idated its power in North Korea, as the Nationalist govern- 


Pome OL Chiang Kai-Shek began to falter in China, US 


ints SOUrGes 1S GCerived Trom tne text of Chun-Reagan 
Joint Statement, which was announced on November 14, 1983. 
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strategists began to question the long-run detenei> 2 ae 
SOUB MN OLean By 1947 it beyan to appear that South Komed 
would become the oniy area of the Northeast ASlan continent 
not under, communist ecomerois | her. commons 

Rau sealer September, the US Policy Planning State 


concluded tnat Korea's minor significance for American 


national security seemed to justify disengagement. The JCS 
also responded categorically that "from the standpoint of 
Military security, the United States has little strategic 
interest in Maintaining present troops and bases in 
KOE Cac 

One une. 1949, President Truman indicated as 
fot ows: 


The Korean Republic, by demcnstrating the success and 
tenacity of democracy in EeSr St eae communism, will stand 
as a beacon to the people of Northern ASia in resisting 
the colmunist forces which have overrun them. 
pt Crfo 1s sone S| 


Finally, on Gunes 1549, tae United States with- 
drew the last of its combat forces from Korea, thus ending 
almost four-years of miiitary occupation. 

Then, On January Zoey Secretary of State Dean 
Acheson made his famous Speech excluding Korea and Formosa 
from the American defense line in the Far East. That perin- 


eter, said Acneson: 


ences 2 WEN cs a ond the Aleutians to Japan and then CC ome 
tne Rhykus and) from the Ryukyus to the Philippine 
If Seals SiG Sc o faras the military security of other 
areas in the Pacific is concerned, it must be clear that 
ho person Can guarantee LEheSem dt cas fag ates bees 
attack. But it must also pe cleir Ehat Suen 4 GQuatane 
1s hardly sensible or necessar Witnin the realm of 
Practical relationship. | Remeo woe mesos a) 


32 


Less than s$1ix month later, a well-equipped North 
Korean Army launched a masSive assault across the 328th 
meecerel in pursuit of forcible reunification. President 


Truman was shocked. Howie: hdswssnece Written: 


There was now no doubt! The Republic of Korea needed 
help at once if it waS not te be overrun. More seri- 
wee ad COMMUNISt Success in Korea would put Red troops 
and plans Within easy striking distance or Japan, and 
Okinawa and Formosa would be open to attack from two 
Sides. [Ref. 18: p. 53] 


The United States and cther countries,!%* which are 
under the the jurisdiction or the United Nations, intervened 
Pom@dleomwand push back this attacke( Ref. 5: p. 68}. 

On July 14, 1950, President Ree formally placed all 
ROK forces under UN command. This was by ietter, and was 
Known as Taejon Agreement. After this Taejon Ayreement, the 
ROK took part in the Korean War aS one of the United 
fice O 1S . In 1978, the operational command of the armed 
Forces waS transfered from the United Nations Command in 
Korea (headed by a United States general officer) toa newly 
established joint US-ROK command structure, the Combined 
Berees Command (CFC). After the Korean War, the kOK-US 
Mutual Defense Treaty was made in November 1954 and main- 
edanis Until now. 

Cimento 17 1968, President Park met President 
Johnson in Honolulu. This meeting was aimed at assuring the 
South Korean leader that his ccuntry's interests would not 
be compromised by a Vietnamese peace agreement and at reaf- 


firming the American military commitment to South Korea. 


Fee. Jchnson, in accordance with the terms of the ROK-US 
Mutual Defense Treaty, reaffirmed the US readiness) and 
14Other countries represent Australia, Belgium Canada, 


Colombia, Ethiopia, France, Greece, Luxembourg, Netherlands 
New Zeland Ae Sec. finaa land, Surkey,. Union of South 


AiEica, and Unite Kingdon. 


ao 


determination to repel armed attacks ajainst South Korea. 
fRef. 19: p. 153] 

After one mcnth, kROK-US military leaders’ neeting 
was held in Washington in order to improve the ROK military 
forces. This meeting was improved to the annual meeting, 
which was the Security Consultative Meeting (SCI). The 176th 
SCM was held in Seoul on 9 May, 1984. The SCM has dedicated 
in improving the ROK's military capabiiity andthe ROK's 
Support for US Armed forces in Korea. 

In 1969, the Nixon Dectrine was first enunciated 
publicly at background press briefing in Guam. Nixon 
Doctrine included three main farts: first, a posture of 
gradual US military tforce reduction from its forward defense 
positions in the Asia-Pacific region: second, an insistence 
that the smaller and medium-sized powers of ASia _ adust 
provide for their main defense needs out of their own 
resources - althougn US would provide some material help in 
deserving cases - and third, an emphatic assurance that 
vital American commitments anda especially sucn treaty 
commitments, as those involved with Korea, could be relied 
upon [Rete 20 epee ROK leaders were very surprised at 
the Nixon Doctrine and felt keenly the necessity of self- 
reliance. US leaders began to negotiate to make sure that 
in withdrawing some of US forces and they would continue we 
provide the necessary military assistance to supplement our 
own strong defense establishment [Ref. 21: p.- 18j. In April 
1971, an infantry division was pulled out during the Nixon 
Administration. LN, the US free military aids 
terminated. Meanwhile, the North Korea had improved its 
military force with the four point military line since {oz 
In the beginning 1970s, the North Korea announced the 
completion of preparation for war against ROK, and provoked 
incidents frequently. In view of these environments, KOK 


began to build up its Defense Industry. 
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in March 1977,. President Carter announced his inten- 
tion of removing the remaining US jground combat forces, tne 
eee ftrmy Second Divisior. There waS disagreement over 
whether the withdrawal of the Second division was a prudent 
Tisk, as the Carter administration maintained, or whether it 
would shift the military balance and "lead to war," a posi- 
tion taken by Major General John kK. Singlaub, former chief 
@empotatt OL US Sth Arty in Korea [Ref. 4; p. 57]. Moreover, 


Dr. Lefever insisted as follows: 


Mremackupt and undebated decision to withdraw American 
meound forces from Korea will nave a negative impact 
Mmeemeetnie 90s PpOSition in ASia and more generally upon 
mmerica’s Capacity and determination to stand pnehind its 
mites 1h a CrisiS [Ref. 3: p. 28 j. 


However, Stuart and Joseph concluded that some US 
forces were in excess of clearly identifiable military 
reguirement in Northeast Asia. Further, they reccnamended 
Significant reduction in US ground forces in Japan and Korea 
fRef. 4: p. 87]. The total withdrawal plan was delayed and 
then was rescinded in 1981 by the Reagan administration and 
Military realities in Northeast ASia. 

The presence of American soldiers in Korea guaran- 
tees the security of the Republic of Korea, frustrating the 
itemanging Communist plot to invade the South at an oppor- 
tune time. Major exercises, such as TEAM SPRIT, also demon- 
Peeieeeailited Cooperation and US reinforcement potential. 

From a broader aspect, however, em > Sali ey 
presence in Korea haS an international implication. The 
Dalance of power maintained on the peninsula with participa- 
tion oz the American forces contributes to the maintenance 
or peace in Northeast ASia and the world as a whole. 
peers 163; pp. 18-19] 
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c NILITARY PROBLEGS 


Th carrying out our policies toward peace on the Korean 
peninsula, the Repubiic of Korea faces problems that are, at 
leaStyin part, Wiearar military imbalance between North 
and South Korea, uncertainty of US defense policy, geography 


and logistics problems. 


1. Military Imbalance between North and South Korea 


Se See ee ee = a en SS = Sa SS Ss SS SS Se [SS _—[ = 


The North Korea has made enormous improvements in 
its armed forces during the past 30 years, enough to be of 
real concern to the ROK. These improvement coupled with Kin 
Il-sung's unpredictability, make for a Serious problem. The 
South Korea is realiy worrying about Kim Iil-sung's "“errati- 
cism and the North kKorean's aggressive Attitude." [Ref. 7: 
p- 94] 

Today, North Korea 1S Superior to South Korea in 
terms of the quantity of weapons, but the South Korea tries 
to overcome the imbalance by reaching to better ocuality. 
Moreover, the enormous disparity between the two economies 
can help the South Korea to gain the military Superiority in 
the future. Thererore we can guess that North Korea will 
make the most of what advantages it now has, before they 
Slip way. 

Neither China nor the Soviet Union, both sronsors of 
the North Korea, want a major ccnflict on the peninsula, but 
no one is certain that either China or tne Soviet Union 
could restrain North korea if Kim il-Sung got the bit in hiss 
teeth and decided to “go for 2t" (Reis -o-e4 Finaline 
either the Soviet Union or China will support the North 
Korea. Therefore, the support of the United States 1s 


essential to defense of ROK national survival. 


2. Uncertainty of US Defense Policy 


T£ North Korea invaded South Korea tomorrow, would 
the US risk getting involved ina large-scale war to come to 
the South's defense? This question iS a real concern to the 
Korean people. In a view of both points, tnat is the gut 
guestion underlying the at-times-uneasy relationship between 
Washington and Seoul. 

In November 1983, President Reagan spent just three 
days in Korea answering it with a resounding "yes." 
However, many of the actions taken by the United States in 
Northeast ASia are also aspects of its globai poiicies. 
Despite the importance of Korea's geographical location, 
Korea has been recognized less important to the United 
Pmeares than either Japan or China [Ref. 4: pp. 3-5}. This 
basic concept has negative effect on the evaluation Ou 
Korea's strategic worth. Moreover, it's strategic worth has 
been changed with ups and downs by US poiitical situaticns. 

in January 1975, President Carter used the Korean 
affair as the major foreign policy for his election issue. 
Not until 1975 was any US policy toward Korea influenced by 
public ofinion greatiy. 

in March 84, Americans! attitudes toward Korea were 
expressead at the ASian study cenference by William Watt.i9§ 
he used the Gallup polls to research American's attitudes. 
HiS main points are as follows: 

1. One of the questionnaires is the degree of importance 
Beatie ia represented in Table ¥i- “Table Yi shows 


that the degree of importance of Korea is 15th and 
that 66% of US leaders and 43% of general civilians 


Peeognized See ijanportance or Korea wOWAEG WS. 
Pes tee wade CeClareiveily ciose economic relationship, 
Korea 1S located at _ low degree. we note that there 


1s big gap between leaders and general civilians. 


me mm sm 


1SThe contents of ee report are derived from the 


1S 
mamnaookr Fimpo: March 29, 1984. 


ot 


2. Another yuestionnaire is as_ follow. If North Korea 
invaded South Korea, would US support South Komeam 
The result iS represented in Table VIt. Table VII 
SnowS that most of Americans don't want JUS military 
intervention in a case oi contlict On the Komeay 
peninsula. From 1978 to 19852, the disayreement side 
was over 50%, but the disagreement side dropped under 
50% in 1983. | Moreover, the ayreement side inChea as 
a few points in 1983. Tne peak of agreement Waeueam 
oo ee Someone explained the peak orf agreement as 
LOL Owe When President Carter announced his inten- 
tion of removing  Ehe rename > round combat 
forces, a lot oi Americans favored he withdrawal 
Dilan. After visiting Korea in 1979, President Carter 
Changed his mind. At that time, most of American 
Supported the change of US pose. So, the peak of 
agreement resulted from support for the change of US 
policy toward Korea. However, we note that agreement 
side 1s still under 40%. 


| od 
TABLE VI | 
| The Degree of Importance for US | 
| Ranking Country Leaders Civiilane | 
| 1 Mexico 98 74 
| Z West Germany 98 76 

3 Japan oo 82 
| 4 United Kingdon 97 80 | 
2 Canada 95 SZ 
| 6 Saudi Arabia 93 Ia 
| 7 Israel oF qo 
| 8 Bee 90 6 6 
| 9g China oy 64 | 
| 10 r'rance 84 58 

lin] Bea 8 Q 45 | 
| ee Italy io a5 | 

1 Lebanon 74 55 | 
| 14 Jordan 67 4 7 

A Korea 66 43 
l 16 Pea one Sal 
i ea | 
| mad 
| 
| 7 _ ot... Ao. oe a 
Assuming that US decisive decision toward Korea 


wouid ke influenced py political change and public opinion, 
the US support plan for Korea wculd be uncertain if there is 


a conflict on the Korean peninsula. 
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| a —_ a 7 
| nee eV | 
| Agreement for US Intervention for Korea | 
| 
Voom 19/9 81960) 19e2 1983 

NOS Sema ive ae a 43 yo 36 | 
| Disagreement oz 26 oe Sl 4] 

No comment 16 ie 17 16 i 7 
| unit: % | 
| 

J 


A conflict in Korea wouid be decided primarily by 
the effectiveness of the oppcsing ground forces.!6 The 
Meeeatctive Naval target for North Korea 1s the port of 
Pusar, through which most of Korea's materiel would be 
Shipped during wartime. The FOK Navy and rear-area security 
Torces have the limited resources to prevent large-scale 
[meee OrCan amphibious attacks ang infliitration. Tete 
Soutn's anti-submarine capabilities are limited, however, 
and the North's 21 submarines could affect erforts to 
resupply the South with war material [Ref. 4: pp. 80-81}. 
The North, with overland links to both China and tne Soviet 
Unaem, 1s not dependent on Shipping at all. 

Because the ridges of mountains in Korean peninsula 
generally run north-south, both attacker and defender are 
memeed LO Operate in corridors. Should the attacking forces 
be concentrated where defensive forces are weak, timely 
reinforcement by the defender would be difficult. The 
Taebaek mountain range is a particularly imposing barrier, 
isolating ROK forces on the east coast from the bulk of the 


FOrcCes in the west. lope arSo sJ1miles the usefulness of 


16Most of _con ts of this subsection come directly fron 


ten 
freee 4s po. 57-59 j. 


So 


Simple communications equipment, Since communication across 
mountain ranges demands sophisticated equipment. 

Byguaily significant in its effect on the South's 
defense strategy is the location oz Seoul, only forty xilo- 
meters from the DMZ. The North Korean capital, PYyomay eae 
on the other hand, is about 150 kilometers from the DMZ. 
Seoul is the South's capital and its economic and poli 
heart with a populaticn of nearly 10 million, nore }theneee 
percent of the total population of South Korea {Ref. 14: pp. 
Zo4e Once driven out of Seoul, ROK forces would Eincaeee 
difficuit to regroup and to ferakemren- seus = 

in a biitzkrieg invasion of Seoul, North “Kome me 
armor would be forced to use the same invasion corridors it 
used in the Korean War: the two corridors that merge into 
one at Uijongbu, sixteen kilometers north of Seoul; anda 
corridor further west-near Panmunjom and passing through 
Munsan. At key choke points along these corridors are 
Manned fortifications and concrete impediments that can be 
dropped onto the roadway bv biowing up tkeir supports. 
Invading tanks would be particuiarly vulnerable at these 
points, since they would be exposed to fire from cefenders 
who are well dug in and therefore difficult to Suppress with 
artillery fire. While the roadblocks would not prevent an 
armored advance, they wouid slow it, making it vulnerable to 
all son ground) fire. 

in summary, the limitations imposed by terrain 
combined with the South's anti-armor weapons are serious 
obstacles to a blitzkrieg invaswvon from ene Nor ene The 
experience of 1950, when North Korean tanks drove down the 
peninsula unopposed, is not likely to be repeated. Stile 
problems remain in the kOK's defenses. 

One problem inherent in the South's adoption ofa 
defensive posture is that the North can choose the place of 


attack and the South has limited capabiiity to reintorce mam 
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Troops and supplies have to moved by truck, and cCriving east 
or west below the DMZ 15 tortuous. The south's helicopter 
Meee t Capacity iS insuificient to provide meaningful 
resupply or reinforcement. Reinforcement of defenses on the 
east coast would be most difficult, although since the area 


1s thinly populated and has few military targets, ROK forces 


Gelpead) trLade Space for time; no such luxury is available in 
the invasion corridors leading to Seoul. [Ref. 4: pp. 
eo | 


4. lLogistics 


iimolgueirie Korean War (1950-1953) and participation 
an the Vietnam War(1968-1973), we obtained experience to De 
able to wage modern war. Unfortunately, we obtained less 
experience in the logistics field, because we waged the 
Korean War under support of US and other U.N. countries and 
participated in the Vietnam War under support of US. Little 
experience in logistics in koth wars has resuited in 
neglecting the importance, of logistics. 

Considerable effort and study have been devoted 
toward the development of credible strategic and tactical 
doctrine and training systems. Various strategies are 
continually under review to find better metnods of 
Peegleeting Military capability under coordination with US. 
Throughout this process, one central question has usually 
been avoided and delayed: wnat about military logistics? 
Logistics has been relegated to a category of secondary 
importance. The idea that “logistics Supports the weapon" 
Gampereract that logistics provides "support" stiil prevaiis. 

Moreover, when South Kcrea rebuilt its Armed Forces 
following the Korean War, it emphasized combat units rather 


tian SUpport units. While this has little effect during the 
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opening days of war, it affects the tide of battle as the 
staying power of South Korean forces is weakened by thin 
logistic Support. )Slpner. 45595. cm, 

A itorward defense, in which the defender cannot 
afford to yield a great deal of territory, demands heavy 
artillery and mortar bombardment and close air support. 
Moreover, a heavy barrage of indirect fire spends a lot of 
munitions in the first days of a conflict, and ROK conven= 
tional munitions in place may be inadeuuate. Also, the 
logistics network for moving Supplies from the port of Pusan 
Or airfields in the South to the combat area is thin, and 
Since they would ccme primarily from the United States, 
would require weeks of transit time. 

The worst is as follows. The US military exercise, 
called "Pressure Point 84," showed that the Army would begin 
running out of key munitions and other items in tne first 
month of a war in South xorea and could be forced to acegem 
a stalemate because of shortages of criticai supflies.!?!’” 
Therefore, adequate stocks of conventional ammunition in the 
theater would go a long way to enhancing South Koreata 
defense capability. 

To increase these stocks, the United States could 
assist the South in improving its Munitions industry. The 
Fepublic of Korea began to build the defense industry Sime 
1975, but it faces Scie Gechiteal Pimepwrens. 

Despite of COntiInUoOUS.  ccononieG Ggrewrh, we are a 
short of fund to iMprGve=rnen ni been easly. We spend 
more on consumable items such as tood, clothes, facilities 
and pay rather than on military hardware. Moreover, the ROK 
National Assembly reduced FY 85 military expenditures to 
Deon Of (Ges 


l7This source is derived from Washington Post newspa- 
pers:August 3, 1984. 
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WitteomeieemeooleS and tactics are qurekly adopted to 
changing situations and objectives, the logistics systen 
always need a large and compiex process requiritig compiete 
and careful management to make sufficient changes in objec- 
myes Or results. mea yy; knewledgeable logistics leader- 
shiv, guidance, and policy are needed to create a singie 
logistics operation focused on attaining necessary military 
meeateae ity in ROK Forces. f Ref. 5: pp. 85-86} 


D. ALTERNATIVES TO SOLVE PROSLEMS 


Our final goal on the peninsula is to Keep peace first, 
and then to establish "reunification" peacefuily. Past Siva One 
all, to eStablish this goal, we must never give Kim I1l-sung 
the opportunity to make a wrong decision such as "go for 
ces 

Our basic strategy 1S to improve our self-reliance under 
close coordination with the United States. Cur hope is to 
gain the balanced military as soon as possible. We believe 
that the military balance can guarantee peace on _ the 
peninsula. Relatively, we have more person resources and 
economic size than North Korea. These factors can give us a 
great military potential power. However, now Nortn Korea's 
[iemieadry LOrce 1S superior to that of South Korea. SOymene 
pressing need 1S to establish military balance on the Korean 
peninsula. 

Fe have some probiems such as big military imbalance, 
uncertainty or US defense policy, jeography and logistics. 
How do we overcome these problems and then freach military 
balance? Possible alternatives are enormous, but the most 
challenge is to improve military logistics. The reason 1s 
that one of the weakness in ROK'S military is logistics. 

These days, military Environments have been changing 


rapidly everywhere in the world. Since world war II, the 
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importance of logistics has been stresssed at all levei of 
Ml eiMe cia a Ct acy ites 

For this importance of logistics, Fred Gluck stated 
that. 


The importance of strategies and tactics notwith- 
Standing, ‘modern’ military logistics is) the | bacsvemem 
Beary power (the level and duration of war thateam 
be waged by combat forces). Therefore, the effective 
and efficient opeEae ree or "modern military Logistves 
is critical to the safety and Survival of US natiom 
"Modern military logistics" must provide ene eascunane. 
that Gone ae structure, focus and management of miii- 
tary logistics are present and efteectively™ alvgmeqdmae 
provide ifor the need of today's military ftorcesS am 
gens and its combat Eorces i2n) past rel can. [ ReE. (222 


Pe 


Modern military logistics is also critical to defend our 
nation. Ii we fail to understand modern military logistics, 
Many problems will occur. Possible problems are as follows: 


1. We can't make the Lest of defense budget efficiently 
and effectively. 


2. We can't establish an effective and efficient mili- 
baby lOVisStics7overaeren. 


3. We can't develop the iogistics doctrine. 

4. We can't measure BO gee eae and effectiveness, or 
erform valid trade-off analysis anywhere within the 
otal logistics environment. 


5. We can't measure or compute capabilities to wage war 
accurately. 


6. We can't determine the extent of war that can be 
waged by our own LIorces. 


To solve logistics problems and improve our own forces, 
we'd like to suggest as follows. First is to understand 
modern military logistics fully and to set the conce oumas 
modern military logistics which indicates the direction of 
military togqisties. Second is to establish the Integrated 
Logistics Supports wath efieetive and” eCrricrent Manniem 
Third is to establish the rational acquisition process in 


terms of Lite-Cycle Coast modele 
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III. THE SETTING OF MODERN MILITARY LOGISTICS CONCEPT 
forsee thestodern  M“alitapy Logasties Concept for ROK 
Military, it will be necessary to study the evolution of 
HegasticSs in worid military history. Aster etiat, we 
describe a proper concept of modern miiitary logistics for 


ROK's military improvement. 


eens GVvOLUTION OF THE CONCEPT OF MILITARY LOGISTICS 


Pic be rniimiweendse Of Mitatary Logistics 


Logistics activities were performed before the birth 
eee hr ist. Demand forecasting, Site selection, order 
PEOCESSiIng, inventory management, and packaging were 
employed some 4000 vears ago to save Egypt from the ravage 
of seven years ort famine. [Ref. 23: p. 10] 

Mtl i smuenccoma In tewdated EO logistics did appear in 
empeoe@m Written in about B.C. 500 by Sun Tzu Wu.18 This book 
was cailed "the art of war", tne oldest military treatise in 


the worid. He stated as: 


The art of war 1s governed by five constant factors. 
These are the Moral Law, Heaven, Earth, the Commander, 
and Method and discipline. By method and discipline are 

be understood the marshalling of the army in its 
Seek Subdivisions, the gradation of rank among tne 
Licers, the maintenarce of roads by which sSuppliesS may 
ad arRY and the control of military expenditure. 
ef. ps 


Org cr 
rmOD trio 


me can also find the root of word logistics in 
western history. Graham w. Rider investigated the origin of 


fee word "iogistics" in his article.?9 


18Sun Tzu Wu was a native of the Chti State in China. 


19Most of contents of tne rest of this subsection come 
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In tne beginning there were two words, "logistikos" 


anda 6 G25 teu. The first is Greek, the second, Latin, 
and they both nad same meaning - calculation or reasoning in 
a mathematical sense. The first meaning , to reason mathe- 


Matically, has remained constant for centuries. The second 
meaning of logistics back to some obscure eariy usage of the 
I@E1L PR Eoet, logs: Latham states that “loglujuea", a newman 
meaning lodge or hut, appeared in records dated 1350; and 
"logio", averb meaning lodge or dwell, appeared in 1380. 
He attributes the French verb, logger, meaning "to iodge" to 
this Latin antecedent. It leads directly to the second 
méaning of logistics.  s({/ Rebs 2550p oee2>olUe oe 

As civilized societies grew out of the medieval age 
and began to acquire sophistication, so too did the nature 
of the warfare in which these societies engaged. Armies 
grew in size, and the problems of administering them also 
grew. Scmetime near the year 1670 an adviser to the French 
King, Louis XIV, proposed a solution for these military 
probiems in the form cf a new staff structure for the army. 
One or the newly created positions was that of Marechal 
General des Logis, whose title came from the verb loger. 
This officer was responsible for planning marches, selecting 
camps, and regulating transpcrtation and supply. This 
instance appears as the first application of tne new meaning 
of logistics and the first organizational usage of logistics 
as we recognize it today. Althcugh we could go into greater 
detail in investigating the origins of the logistics profes- 
Sion, it seems enough to say that someone nas always had to 
furnish supplies and transportation ‘for military forces. 
That office has had a number of titles down through history, 


but it was the French who gave us the modern term logistics. 


directly from [Ref. 26]. 
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Jomini first used the term "la logistigue" which has 
been translated to Engiish as logistics. He can be cailed 
mien 'tathner™ of military logistics. He drew upon his exreri- 
ences ina number of wars, principally from those campaigns 
when he was a starfi officer ior Napoleon, to write the 


iomewOowlng. 


If it be acknowledged that the ancient logistics was 
oniy .a science oz details for regulating ey eae 
fiiaterial in regard to marches; if it be asserted that he 
MmmeeronsS Of the Startf embrace at this day the_ most 
elevated functions cf strategy, it must be admitted also 
that logistics 1s no longer merely a part of the science 
Seeeche staff Sretatner that it 1S necessary to give it 
another development, and to make o£ it a hew science 
which will not only be that of the staff but that of 
generais-in-chief. 


The duties of the Marechal General des Logis 


expanded and took on new dimersions. [Ref. 26: p. 26] 


2. The Middle Phase of Military Logistics 


eee eee me —_—— ee ee 


After Jominie expanded the dimension of logistics, 
Pemeeastics did not long remain on this plane. In fact, it was 
eclipsed and, as we sSnall see, remained virtually so until 
World War II. THe man who cast the shadow was none other 
than Karl Von Clausewitz. In a very short of time, the 
leading military men of the world adopted the Prussian 
interpretation of Clausewitz's theory of war. Since he makes 
no mention of logistics in ail of vom Kriege(On War), the 
concept of logistics lost most o£ a”ilitary méaning that 
Homimnit had given it. For examrle, about 40 years later, in 
ewe ah English major general published a dictionary in 


which he defined logistics as: 


Mimen d bLererence to military science, it is the study of 
the Deen cS OUECES o£ countries, which forms part of 
tne information gathered by the intel 1gence department 
Of armies. [kef. 26: p. 
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In 1895, Edward s. Farrow, an instructobm@eL tacoma 
at West pow, brought logistics Dack toward 2S “GEeigagmee 


meaning but probably fathered a misconception mentioned 


earlier: 
L@gistics, is derived fron Latin ~~ bogisecaus the 
Adthinistrator or Intendant of the Romar armies. tae. 
Pe oe that branch of the Military art embracing eiaem 
the details for moving and supplifnying armies. Le 
includes tne. operations of _the ordnance, juartermas-— 


ter's, subsistance, medical, and pay departments. It 
aiso embraces the preparation and regulation of maga- 
zines EOE oe a campaign, and all orders of march 
atianG phere orders from the General-in-Chief relative to 
moving ana supplying armies. 


In 1911, Comdr.C.fT. Vogeigesang, ah instrvetomeae 


Naval War College defined logistics as: 


Logistics comprehends all the operations conducted 
outside the field of battle and which lead up to it 1 
regulates the execution of those movements which in 
3. become the function strategy. [ Ref. 26: 3e8 


Logistics had not yet regained tne position or a new 
science of warfare accorded to it by Jomini. A bright "dam 
appear in a book written in 1917 ey eco George C. 
Thorpe. He attempted to define loyistics from view point 
of pure and applied logistics. In his preface, Thorpe says: 
the terms '‘'pure't and ‘applied! nay be used with the same 
Meaning as to logistics as to other sciences. He defined 


pure and applied logistics as: 


Pure logistics 1s. merely a scientific inguiry into the 
theory of logistics - itS scope and functor nee. 
Science of war, with a broad outline of its oOrganizae 
ELOne eee Logistics rests upon the pure, Wang 
concerns itself, in accordance wit ame tes principles, 
with the detailed manner of dividing labor in the iogis- 
tical field in the preparaticn for war and maintaining 
War during 1ts duration.) “fhe tee ee) 


He also argued as follows: 
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loci Stereos dll thatesPart OL walt Which is not 
PiCiWiGstown Strategy and Tactics. 


Dr ee. Sy Pwr dctteomupsenade the “scheme for the 
SOuduGtmOmmmlttltcaly Ovetataons; LOJIStics provides 
the means therefore. 

Thorpe's initluence waS not immediately felt. te 
fee Hany Continued to regard logistics solely in terms of 
its application. For example, Farrow revised his dictionary 
ween «i918 and in it offered a definition of logistics 


which was succinct in comparison with nis earlier work: 


Meeesties - that branch of the military art wnaich 
PR pacss the details of moving and supplying armies. 
e es 5 Pp = . 


A number of definitions of logistics that appeared 
during the 1920's and 1930's said essentially the same 
thing that Farrow said in his last revision. Logistics was 
doldrums. Apparently, nothing of note was done organiza- 
tionary or otherwise that could have given logistics a push 
either in theory or in practice. However, WW II changed the 


Situation - it made logistics a household word. 


3. Post-Horld War Il Development of Logistics 


After WH II, two books were immediately publisned. 
One was "logistics in World War II" reported by the U.S.Arny 
service forces. By its introduction, logistics was defined 


ass 


hogistics 1S the branch of the military art which 
embraces the details of the transport, quartering, and 
[weep ky OL troops in military operations. Leeda LSo 
emoraces all mi itary aCe Vieiooeno@e, agncluded in the 
Pie oubarcgy' sand "tactics." in this sense logistics 
includes procurement, StGpage@erinteeee LStri bution of 
equipment and supplies; transportation of troops” and 
Meador y lait Sea, and aig; construction and mainte- 
Mea nee oO arent tes communication by wire, radio, _and 
fame mails; care of the Slew didewoundec:. and the induc- 
tion, Classification, assignment, welfare, and separa- 
tion of personnel. (Ref. 6: p. 27] 
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Now this waS a Significant development for logis- 
tics, and Thorpe's influence was relt. Et occurtpea sin oLnemgee 
the Largest organizations ever assembled by Man. Since one 
usually does not argue with success, logistics was accepted 
in the postwar years aS much gmcre than moving and supplying 
armies - the concert was expanded to inciude construction, 
communication, medicine, and personnel. 

Another was "U.S. Naval Logistics in World Yaruee 
written by Duncan Bailantine. He provides one of the first 
broad-based definitions of the tera, when notes’ that: 
"Logistics signifies tne totai process by whicn the 
resources of a nation - material and human - are mobilized 
and directed toward the accomplishment of military ends." 
Broadly conceived, the logistics process is thus the means 
where by the raw war-making capacity or the nation is trans- 
formed into instruments of force ready to be employed in 
pursuit of strategic or tactical objectives.29 Ballantine 
also stated that "Logistics iS both economic and miiamam, 
undertaking." He developed a tneory whicn credited logistics 
as the "bridge" between the two elements necessary fora 
nation to wage war successfully - its military forces and 
its economic Capabilities. (Remit eee 

After WW II, the formal military organizations??? and 
scholars have devoted a great deal of their resources to the 
research and study of military logistics. Its importance as 
a function of war and aS a primary organizational activa 
is widely recognized and constantly stressed at all level of 


command. 


2°9Duncan s. Ballantine, U.S. Naval Logistics) in tre 
Second Worid War, Princeton Gniversity Press, p. 1, 1947. 


2lMilitary organizations include bDOD, JCS; es Aimy, 
service Force, etc. 
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LT geese, gpccles attempted to develop pure and 
Peer ead logistics whicn Thorpe suggested in 1917. He rede- 


fined pure and applied logistics as: 


Pure logistics is an abstract term used to indicate the 
whole complex process where by the means of war neces- 
Samy tO SUpporit a national strategy are determined 

procured, and Pale tel ra bute to the combat 
commanders. Ee LOquwreom © eCDresomueseune Everyday 
Pater rcal application of this abstract process. The 
Meeerrea LOgiStics process of providing fen materials 
meme les anc Services cCOmMprases the performance of 


16 }° Specialized and technical functions. mRer. 135"). 


He also stated that both pure and applied logistics 
can be roughly divided into two general classification: 
mobilization egies: Los and operational logistics. 
Mobilization logistics is the process that economic and 
industrial resources are mobilized in order to create and 
fapeeort the necessary combat fcrces and to Maintain civil 
economy and health. Operational logistics include both stra- 
tegical logistics and tactical logistics. Before operational 
logistics can be function, there must be the prior perforn- 
tmememor the mobilization logistics function. Eccles empha- 
sized that an understanding of both pure logistics and the 
broad aspect of applied logistics is essential to the exer- 
cise of high command. [Ref. 13: p. 16] 


In 1961, Webster defined military logistics as: 


The eG: handling and implementation of personnel 
feo in Classification, movement Pevacilat 101) and 
freer ial (as inh production pi Semiou tion Maintenance) 
and facilities (as_in construction, operation, Gms, tric = 
tion) and other reiated factors.2ée 


22Webster's Third New International eo) Geo aioe 
Merriam company, pubiishers, Springfield, Mass., $61. 


el 


Further, a U.S. Air force technical LTeport detinesmleci sure. 


ase toOllovws 


The science of planning and Cae out the movement 
and Maintenance. @ieeerces. In its most comprehensive 
sense, logistics. fertains te those aspect of military 
operations which deal with; (a) design and develcpment, 
acgquasition, storage, movement, distribution, nario. 
nanee, evacuation and dGiSPposition of Maternal, (b) 
movement, evacuation, and hospitalization of personnel; 
(Cc) acquisition OL CORNStLTUCTION, Malmtentance, Bove raeaes 
and diSpoSitwon Of ) faced ei rere. and (d) accuisitionmen 
Lurnishiny of services. 23 


In essence, logistics has primarily been oriented 
to "system/product support" and has included the elements of 
Maintenance planning, test and support eguipment, supply 
Support, transportation and handiing, facilities, personnel 
and training, technicar data. as 

Fecently, logistics has been viewed on ae much 
broader scaie and the field of logistics has been growing at 
a rapid pace, stimulated primariiy by the technological, 
sociological, and economic trends in our world. Systems and 
products have become more complex as technology advances, 
and logistics requirements have increased in general. Not 
only have tne costs associated with systenm/product acquisi- 
tion increased significantly in the past decade, but Gare 
costs of logistic support have also been increasing ata 
alarminy rate. At same time, tne current economic diiemma 
or decreasing budgets combined With upward inflationary 
trends results in less money available for the acquisition 
of new systems and/or for the maintenance and support of 


those items already in use [Ref. 28: p. 5]. In an attempt 


23Gluck fF. Technical Report No. 5, A Compendumvon 

Authenticated Logistics Terms and Definitions, School sagem 

a eae Logistics, U.S. Aix Force of Teennotog7, Vea 
Ory : 


“#DOL Directive #100. 35, Development of Integrated 


Logistics up vorE LoD SY 5 Cen Department of 
Defense, WaShington, D.Cloy  Octorenm. 17,7 


oe 


to respond to the dynamics of these situation, Graham hk. 
Peete n (19/0) ye the Socrety of Logistics cnygineers (SOLE: 1974) 
and Fred Gluck(1979, 1982) tried to define military loyis- 
mees LL0M View point of each approach. ieee Other words, 
every one has been saying the same thing but with different 
femtemand at different levels of abstraction. 

Graham W. Rider stated that logistics is conceived 
at three different levels of purpose or function. These 
three levels were defined as the social and economic purpose 
of logistics at the highest level; the system processes or 
steps through which the purpose is achieved at the second 
level; and the work functions or oryanizational tasks that 
must be perform to make the system work form the third level 
Mmm e GeLINition of logistics j[Ref. 26: p.~ 32]. His culmi- 


Poem derinition of military logistics as: 


Military logistics; The social and economic function of 
Peeesrcal Supply and Physical Distribution that creates 
time and place value for military goods and services. As 
met atary Organizational system tne purpose of logis- 
BeeeS 15S accomplished t rough. tne processes of 
pee ents Vcore lol enc lit ote lol mmo’ Strl TOU LOn , 
fmemecONSerVation. The Organizational work- functions or 
Meysoical tasks that must be ferformed to accomplish the 
eee eose peed tyeerOgiStics@ware Traeric “Halagenent, 
pee Y Maintenance, alti, Ff aGiieee ies ENO 1 Neer ng 
[ Ref. 26: ie, hoe 


SOLE has expanded the definition of logistics to: 


d 


f 
O 


The art and science of management, | engineering, an 
mercnni cal activities concerned With requirements 
design and supplying and maintainirg resources t 
Support objectives, plans, and Operations. #25 


Pee wecrinteionni1s GConceptudluin mature, and support 
Mm@emrite cycle approach to the logistics. it includes both 


Broiness and military logistics considerations. In addition, 


2SThis definition was established by the Society of 
femgrstics Engineers(SOLE), August 1974. 


ee 


it addresses tne estaklishment cri regjuirements in tne early 
phases of the life cycle and the subseguent design activi- 
ties that precede production operations, product distribu- 
tion, ard the various aSpects of sustaining system support 
during consumer use. [Ref. 28: p. 6] 

Fred Gluck attempted to define modern military 
logistics from view point of weapons oriented logistics.26 


He defined modern military logistics as: 


The integrated management cf those activities and 
resources necessary to create and sustain some reguired 
level of nilitary capability [Ref ee pe e e 


Gluck commented his definition specifical }yame, 
follows. The term military logistics 1S of a higher order 
than the term logistics environment for military logistics 
deals with the management of the logistics environment. 
Therefore, in that: (1) the total logistics environment is 
“Organizationally fractionated" (i.e., broken into many small 
speciaiized pieces) while having a single end product, the 
most effective form of management is "integrative" rather 
than the present "coordinative."; (2)The identity of those 
activities, agencies,etc. which compose the logistics envi- 
ronment can be determined objective; and (3) the task/ 
objective of the logistics environment is to create and 
Sustain military Canabilitiya) (eto eo ope ol 

Thus, our exploration of military logistics eumie 
with a current trend of logistics. It is a long way fron the 
Original meaning of mathematical ctalculation and the later 
added meaning of lodging troops and ordering marches. Along 


the way, military scholars like Jomini and Thorpe have 


.,2£6In 1979, Military “Logistics and A Geneeptmct Momean 
Military Logistics, in 1982, The Necessity for Jnderstandin: 
eee oes Logistics and Widitary  Leoguemiec POWs 
Improved Effectiveness were published in Logistics Spectrum 
(Magazine). 
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@earpmed that logistics 1s a ScienSe, Dit woL smoOst=— Of “the 
time. it was neglected or relegated to a series of tasks. 
Meer. 26: p. 28] 

(eile t DEOUGmMENIOgLStIiCSs to center stage for 
feedry men. Arter WW Ii, a lot of military scholars and 
TOrmal organization tried to develop tne logistics theory 
and application. 

Eccies deveioped pure and applied logistics theory 
which Thorpe suggested. He tried to define military logis- 
res by Gividing into Mo 2 1Z.a t hom and operational 
iegistics. Rider anaivzed the evolution of the concept of 
logistics, and then defined the military logistics from view 
point of three kinds of level(social and economic, systen 
process, and work function). Eccies and Rider defined mili- 
tary logistics by dividing into several levels. Eccles 
Gemeved the definiticn of military logistics evolution in 
PEeizoOr 1953, Rider derived from the culmination of logistics 
Seemution prior 1970. 

Pere SeGacrrmrt1OnM “OL LOglLStE1ICS —“Supports@mthe life- 
cycle approach to logistics. It emphasized that one nust 
meen a life-cycle approach in dealing with logistics 
meg@ay., SOLE'S definition has recognized new approach in both 
Civilian society and military organizations. 

Fred Gluck defined logistics from view point of 
weapon oriented iogistics, emphasized the necessity for 
understanding military logistics. He enlarged the scope of 
fmemcacky Logistics as follows: 


fee military logistics iS a Major segment of the military 


Om GCs. 

2. WMalitary Logistics is one 9£f three branches of the 
eee roe Forces. (the others bLeing strategy and 
Bagtlcs 


Miijitary organizations defined logistics from view 


point of each position and reyuirement. However, those 


Gefinations have been recognized as unacceptable definition 
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by military scholars iike Gieme Gluck insisted “titan 
"vintage Worid War IZ logistics" can provide only "Subocpuaae 
ization", in today's miiitary environment. 

These days, Military environment is very flexible 
and dynamics. The nature of society is changing, and science 
and industry is producing new ana more deadly weapons. 
Therefore, the objective of modern war reached new heights 
and the nature of war changed to conform [Ref. 30: p. 27}. 
Every country, which participate in the future war, wil [eee 
not only defeat opposite military force but also paralyze 
the economic power in order to establish the political 
objective. Therefore, offical definitions of milage 
logistics will Fe modified to respond to the dynamics of the 


situation and to tEnhe Nature of eledernewoeee 


Be A CONCEPT OF MODERN MILITARY LOGISTICS 


The importance of Military logistics has been recognized 
everywhere in the world. Many military scholars and formal 
organization tried to define the military loyistics in order 
to improve military force. 

In today's Korean military environment, the advanced 
military logistics system 1S indispensable to improve our 
Military force. 

Therefore, one of greatest challenges facing the 
Ministry of National Defense today iS more effective and 
efficient operation of military logistics. Toward this eiee 
the following paragraphs are devoted to providing several 
new perspectives relative to military logistics as a back- 
Ground for the ‘formulation of a concept of modern military 
logistics. 

First of all, the concept of modern military logistics 
must be viewed in at least four dimensions. These are as: 


1. Modern military logistics must contribute to national 
Strategy. 
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It must be recognized aS a major segment of the mili- 
Pee y oEees. 


It must be studied as one of three branches of mili- 
tary science(the others reing strategy and tactics). 


It .must indicate the direction of development of 
Military logistics systen. 


Viewing the entity of Military Logistics in the context 


or these four dimensions, understanding its role and signif- 


icance can be logicaliy develcpei as follows in order to 


derive 
les 


the concept of modern logistics. 


Future conflict in Korean peninsula, regardless of 
tae. particular kind Of war, Will revuire a lot of 
MiMi iit ceria LesSOuUrcCeS. 91t witli also require a 
Piomecotonat Military nnowledge anc a higher skili to 
Spetaec the Sophisticated military.) equipment. Most 
PpeOwmmomWwial nave tO Pali cipate “im dzrect and indi- 
rect military activity. TInerefore we have to mobilize 
(Omi wOlremlnrkecr nal Ceonomic and defense industrial 
resources but also oryanize human resources well. ke 
have surficient human resources but have insufficient 
Material resourses. In view of the characteristics of 
Euture conrlict and military environments, we can say 
that one o£ the most important factors 1S more effec- 
tive and efficient management of our resources. 


In a broad sense, War is a combination of military 
Pol elcal ecGOnoulc, = and (Geographic Situations an 

considerations. Here again we can fini a variable 
blend of abstract terms, each of which 1S subject to 
Mion we Pmcanings did iesenml pp rLons aoe eds 
oma VabLety Of SUbdAVISIONS; LOr example, eographic 
Seid lolcmldsecouscl erations Can inmelude Climate and 
Neatnel, POLltical Considerations Can anclude sociol- 
odical “aspects. However fi eed eo CONOnLEe 
considerations are related by L@gjitsticsye Since it 1s 
the military element in the nation's economy and the 
economic element in its Ni bi tary operations. 
PxeCiewscepe = 10—14-])) 045 


In order to keep peace in xorean peninsula, we nave 
been trving to_establish the military balance between 
North Korea and Republic of Korea... mee ay the mili- 
tary £Lorce of North Korea 1S superior to hat of ROK 

but ROK'sS economic power is greatly Superior to that 
Se eNGrth- Korea. The economic power can influence on 
ete LOrcecumeoltivel Ve publibeis NOred that major 
increases in defense spendiny are not tne solution 
for ali of the problems facing the improvement of 
Military force. Therefore, we must make the best of 
Perdis vecependlvircCesm tC rotduitam these obj}ectives, 
(ibettaky LOC 1TSticCS MUSt be antegrated across the 
fei tary complex and the nation’s economic elements. 


some level of war(armed conflict when calied upon. 
MicsEenore, th Older £O accomplish their primary fune= 
tion, ieee ry forces must aiways have a capability 


PiewpLinary  sbunetion Of onelict} forces 1s_ to wage 
f 


to wage some required level of war. In a broad 
pened tary Capabatity ancludes forse structure, 
force modernization, ZOE Ge readiness and zorce 


Sl 


Sustainability. FPOrECe Weeadtncs ea ee ree * OL 
whole ee OL aaa to rapidly mobi eZee 
deploy and right. t includes the a Oe to receive 
units into the theater, integrate them 1ntO the Opeae 
ation and sustain them as long aS necessary [ket eee 


\ iP ome TO improve mliitary Capability, | middie, 
ogistics . provides tne tecnnology toO maintain 
required hig readiness level and to sustain opera- 


tions without cutside assistance for reasonably long 
periods of time. 


5. The logic. of. the statement that "the toduct of the 
total Logistics system is military Capability" Seana 
reaffirmed by the use of third dimenSion.?’ This is 


| 


ee | 


PP Setat equa | Tactics 9 


QWawmh eb amb ap Pe eee eee ee oe meee See ee eee eee 


Total Military Environment 


eo 


i. 


Figure 3.1 The Logistics Connection. 


shown in Figure 3.1. It portrays a very simpiio@rm 
view of the relationships bGetween the three Lranches 
of military Science (Strategy, Logistic, Tac vues 
from a logistics perspec Se eee determines 
the reyuired leve OL MLiltary Capability to Mee 
"threat™ through the statement of need (SON or the 
mission essential need statement en Logistics 
creates and Sustains that required level of military 
copa and tactics utilizes that Miditary caja. 
Dliaty LOE wa Gi ngmewome Therefore, if military capae 
Dlilty 1S the pro@duwee Of (naan, OG Se then any 
activity, organization, cr agency Wlthin tne mile, 
Lrorces which “contribute to creating and sustainmeg 
MIiLtary, Capaarivey 1S sapere tes eo of the Mvinit amy 
Foe ee eee ee a ana (Ref. 29: p. 15]e|1) The 
relationship between three branches can be differen- 
tiate by pose time and war time. During peace tiame, 
planned Strat eqles and. tae tue et the requirenents 
Of military logisStves >t heen, SON, “and time 


mmm ee ee 


<7Modern Be SNE logistics must be studied as_~ one of 
three Eranches of military Science. 


ae 


level of combat,training required. During war time, 
(ei mogwstle.. I) etd Shapes the Strategies 
and (iaeCticSmthat Cai ce  Gmplhementei-through the 
amount and type of cee CapabibPty tee provides to 
mic GOmUdeetOLCesS. “(Betz 2: p. a 


ie tila tee Cay logisties——timits and shapes’ the 
strategies and tactics that can be implemented during 
the waging of war, tactical and theatre commanders 
Must understand the ramifications of iogistics deci- 
S40NS aid actions. Therecrore, in the formulation of 
Sead keogleomaga tadChwes. Ber and during the swaging of 
wac SOL wo GleltCmmor cdt —GrOUup woul@™=re better 
suited With experience in and pee oe of DI — 
tary logistics rather than experience in he actual 
Operation of the weapons involved (aircraft, Sees 
tanks, etc.). in wartime a valid assessment of the 
enemy's “logistics oe Willi provide a theatre 
commander with a grea deal more information rela- 
tive to the options ope to the Spey mecaan Only 
pot ag the number and placement of peor Pcotces . 
fRef. 12:3 pp. 32-34 


Mrecteoatinguand SUStalhing Military Capability there 
1S a hatural order to the major operations (segments) 
of the military logistics systen. This sequence 1s 





| 


=——— ame SEP eee ae ee ee eee eee ——e eo ee eee ee -=_— eee ee eee eee 


ane | | 
| Sema 7 |---->| Legistics Seg a a TaeGeics | 


ee en wee re 
| Svstenh }. es Se So aecc > | System | 

! eee: ae aes 

| e R & D e Operations 

| 


| 
Senta 
e Acquisition ({Base/dDepot) | 

(Weapon Oriented Logistics) | 


ie fips a es eet I GI i i gre em erm as ee is a gs ey ee 


(eee neem ee ee eee eee GE eee OE Bes gee Se SD eee ee rs ee er es ee ees OO Ces ee i gee eee 


2 OOd Se Orale 
e Shelter Se Lainang | 
ene Lotning e Jiscipline 
e Medical e etc. 
(Personnel Oriented Logistics) | 
es a a 
Ergure 3. 2 The Logistics Flow and Major Subsysten. 
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SHOWN Lar 1 Gmc. 2. Tne Logistics Systems, in game 
ee segment entitled “Weapons Oriented LDogisticom 
It breaxs this logistics environment into wo major 
Subsystems, which 1n total create and sustain mili- 
tary capability. System I, which is composed of the 
RED and acgGudsition 0 perharte ne provides the poten- 
tial for military capability through tae acquiSimae 
Of initial resources.<* AG tunis | pointy ce oe 
stressed that the Acquisition of Resources (aC. 
weapons) in itself, provides no additionai military 
Gapability (pom tie tomecs: The reguirenent to 
increase overall produc tie resource-ConstLlal mew 
environment has placed emphasis on all aspects of the 
System life-cycle. Therefore , military logisties 
has. assumed a major role Comparable to Teseanem 
design, production, and system performance, Gime 
operational use. | The need to. address totai_systen 
Sao ee cost({in lieu c£ acquisition cost oni, eee 
evident, and experience haS Shown that logistic 
Support 1S a Major contributor to Llite-cyciea cocmae 
at least on the basis of these Costs) which (ee 
visible {Ref. 28: p. 5]... SYSteGMel? anelides eee 
and depot levei operations and assimilates those 
resources and creates militar _capability through iges 
various functional activities<:? and process. 
"Personnel Oriented Logistics" 1S Contained in 2igiee 
3-2 1n recognition of the fact that 1t 1S partyormeaa 
total logistics system. Although in the last Sevemam 
decades it has lost much of its visibility to weapons 
O6Flented ogi stiles, 1t remains an _ essential ingre- 
dlent in both the dccompirshiene ce ERs. objec- 
tive and the peter function of military forces 
PRES. “29% Be 16 j. it is noted that good people can 
overcome the defects Unto serec esis, but even 
the best logistics system will not lead to Saticiaes 
tory results without good people to operate it. 


The preceding paragraphs delineate a few items of infor- 
mation necessary to understand the role, objective, “and 
Significance of military logistics, and set the concept of 
modern military logistics. 

In summary, Modern military logistics 1S in f£act the 
cornerstone of the military forces in that: (1) lt déeais aaa 
human and material resources; (2) It is very concerned with 
today's military environment; (3)It provides combat forces 
With the Cdpabidity of waging sewau: (4) It provides tangible 


evidence of military power in deterring a military threat; 


= Ss ee ee se eee ee 


_ ,. #8Tnitial resources include weapons, Support Sa oe aie 
initial spares, tools, test equipments, Chni Cai data as 
fuels, etc. (Ref. 292, Demos 


29Functional activities incluie maintenance, SUPE ae 
transportation, procurement and Civil engimeer ings) her.) 22e 


pe ae \c 
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feert limits and Shapes the strategies and tactics that can 
be igplemented during the waging of war; (6) its effective- 
Mess Girectly impacts the cost and capability of military 
forces: and (7)It must be integrated across the military 
compiex and nation's economic elements. 

igeview of these facts, am acceptabie definition of 
modern military logistics might be: The integrated, artful 
and scientific management of those activities and resources 
necessary to create and sustain some required level of mili- 
tary capability to defeat against any kinds of enemy's 
attack. It does provide conciseéiy the required art, science 
and integration of management ccncept, a general idea of its 
parameters and the objective - which it seeks to achieve the 
improvement of military forces. Modern military Logistics 
has come of age. It is time for military logistics to enter 
the major segment of military force in order to improve the 


ROK's self-reliance. 
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iV. INIEGRAZED LOGI SiGe e eel onil yee 


we GE a eee ee Re SS Sa eee eee oo ce ee ee ee eee 


A. BACKGROUND AND CONCEPT OF IIS 


Military concepts and principles have evolved to cover 
the necessary relationships between the three military arts 
of strategy, tactics, and logistics. These arts areuwigen. 
tant in achieving the basic objective of a military trorce- 
VICTORY. However, James A. Huston indicates that military 
success often turns out to be less a game of Strategy than 
one of logistics. He states that the outcomes hinge more on 
the logistical factors and implications than upon abstioaee 
gamesmanship. [Ref. 32: p. 8] 

Military  Leaddersihasp, with its watch-dog agencies, 
require that every effort be made to minimize material and 
personnel costs while continuing to procure and Mmaintain 
systems and equipment at a high state of readiness. Maxinun 
Material readiness may best be accomplished by employing the 
COMgGepDt OF) Lorailas ut. The term "Integrated ‘Logisties 
Support" refers to aplanning process designed to provide 
timely and effective Support of systems and individual 
ecuipments. Essential to the understanding of this process 
1S acceptance of the concept that the cost and adequacy of 
logistics support isa matter equal in importance to the 
cost and adequacy of the end item itself. { Ref. 333 p. ae 

To someone unfamiliar with the term, integrated logis- 
tics support may seem to be an example - one of a number of 


noncommunicative phrases that come into and fall out of 


vogue without ever being adequately explained fully 
understood. But logistics support isn't a meaningiess 
phrase designed to obfuscate rather than communicate. ag 


is, aS some people might say, viable standardized wordage. 
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The ROK Army continually strives to develop and field 
Materiel that can be adecuately supported, to provide the 
logistics environment reguired to furnish the necessary 
Support, Ati aor Hintrhaze Operatingjg and Support costs. 
Properly applied, ILS is a méans to achieve these goals. 


To provide a background against which integrated logis- 


tics support may be clearly defined, one must state the 
obvious: Logistics includes many functions and tasks 
performed by many organizations. Wnen these organizations 


operate independently, the result of their combined efforts 
may be chaos rather than effective logistics. ele) al euetetenersl 
tion and coordination of these diverse elements of logis- 
tics, starting early in the life-cycle of a materiel systen, 
is the marrow of ILS. [Ref. 34: p. 14] 

ILS is basically a hanagement function that provides the 
Mmyetal planning, funding, and controls which help to 
assure that the ultimate consumer (or user) wiil receive a 
system that wili not only meet performance reyuirements, but 
one that can be expeditiously and economically supported 
memenghout its programmed life-cycle. A major ILS objective 
is to assure the integration of the various elements of 
Proworh (1.¢c., test and Support equipment, Spare/repair 
Momets, Ctc.). f Ref. 28: p. 13] 

The ILS concept has its U.S. Department of Defense (DOD) 
beginning in systems acguisiticn efforts of the 1960's and 
memeeconcisely defined in J.S. AR 11-8, Principles and 
Policies of the Army Loyistics System, and it is addressed 
in greater detail in Ak 700-127, Integrated Logistic 
SaoeOort.,, and in DOD Directive 4100.35, Development of 
Integrated Logistic Support for Systems/Equipments. These 
Mmmercations describe ILS as a process through which logis- 
tics considerations are integrated into the design effort 
and ail eiements of the logistics support system are 
planned, acguired, tested, and deployed. (Ref. 34: p. 15] 


It is also described by the Naval Material Command as: 
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*.ea process which identifies, in a systematic and 
orderly manner the functions which must be performed in 
Support of operation and maintenance, and the resources 
needed to accomplish those _fumctious. The ple ea 
reguires that nardware and system desigh be reviewed 
With aview toward establishin hardware sneer and 
configuration which reduces to the maximun practicable 
extent, the. PoCqmerres burden piaced on the operating 
Lorces. [Refs 35 3e30p. ao 


One might wonder why logistics support need be consid- 
ered during a system's design. The reason is that every 
decision made during the development of materiel systen 
affects logistics support. For a example, a parti cue 
decisicn may mean that operational performance will be 
better once the system is in use, but at the same time that 
decision may mean that the system suffers more breakdowns 
and requires more time and cost to repair. The net result 
may tnus be reduced readiness and higher support costs. 
Consequently designers must be sonstantly aware of the 
impact of their decisions on logistics support. The ILS 
concept provides for this awareness, requiring iogistics 
support planning to be conducted in concert with svsten 
design. 

TLS also promotes adeguate consideration of the func- 
tional organizations responsible for personnel, training, 
test and support equipment, Maintenance snop facilities, 
operating and maintenance publications, repair parts and 
components, and transportation and handling. This insures 
the coordination of these aspects to provide a complete 
Support package. [Ref. 34:3; p. 15] 

During the conceptual and validation phases of materiel 
system deveiopment, an effective ILS program influences the 
‘design of the system Ey identifying all pertinent support 
considerations. What logistics constraints - such as ema 
ical maintainability parameters and life-cycle support costs 
- are invoived? What logistics problems or equipment defi- 


Cciencies are present in Similar fielded systems? What 
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potential transportation problems exist? Khat special 


repair parts will be needed to maintain the systen? What 
Manuals wili have to be published and circulated? Aili 
speciai toois be required to repair tne systen? Yhat test 


eyuipment will be needed to test tne system? And what about 
training for maintenance personnel? These and other factors 
that impact on operational readiness, training, personnel, 
and cost must all be identified, alonjy with possible alter- 
natives to these eiements of the overall support systen. 
fRef. 34: p. 16] 

How can ILS contribute more to resolve some of those 
Megtstic problems; and why is the total concept of ILS not 


employed to satisfy the need so as to increase operability 


and enhance readiness? With the chalienges and demands 
facing the manager, common sense 1S no longer an adequate 
guide to overcome the barrier. Mim cnecoewerdyvriticult tines, 


one must reflect upon what is being done and how well the 
regis tics Support systems and equipments are being 
maintained. ILS bv no means provides answers to all the 
difficult questions and iogistic tasks, but it can serve to 
identify problems and to provide alternative ways to manace 
the systems and equipments, thereby enhancing readiness. 
ees S35: pe 9) 

Therefore, ILS is described as a composite orf all the 
support considerations necessary to assure the effective and 
economical support of a system cr eguipment at all levels of 
Maintenance for its programmed life cycle.39 It is an inte- 
grail part of system and equipment acjuisition and operation 
and includes the integration of iogistics considerations and 
logistics planning into the engineering and design process 


of systems, equipment, and modification progran. Re? «6 35:2 
p- 3] 


SODOD Directive 4100.35 ees Ome for 
Syotems/egquipments, p. 2, 1 Octeber 1970. 


o> 


™n the next section, Nine elements of ILS will be 


explained in more detail. 


Be. (Pil Seep toi Nea 


To understand ILS, one must first understand the 
elements that ILS comprises. he principle elements of the 


TLS related to the system life cycle include:3! 


1. Maintenance Plan 


ae Se ee ee ee ee ee ee ee = oe ee ee 


A maintenance concept is derived from niS=3ongee 
operational trade-off analyses. This concept is then devel- 
oped. into a specific plan which identifies the resource 
reguirements For all maintenance support actions. The main- 
tenance plan is developed concurrently with the hardware 
oe Say and 1S updated to reflect design modification and 
change. 
2 it also includes all planning and analysis associ- 
ated with the establishment of reguirements for the overali 
SUPPOrt OF a Stes throvignout l1Ebse tree cy een Malntenance 
planhing constitutes a SUS ta level of activi 
commencing witn the development of the maintenance concept. 
And it continues ee the accomplishment of logis tite 
SUE analyses durirg design and development, the precise 
nen and accuisation Of Sigpocemeaeel=, and through the 
consumer us@ phase when an on-going system/product Cd as 
bility is required to sustain oferations. Maintenance plan- 
ning is accomplished to integrate the various other facets 
Of Stppoert.. Reisn2 3s pein 


2- supply Support 


See Support iS an essential I1S clement "whee 
involves e evaiuation of alternative supply _concepts, 
techniques, provisioning procedutes, lLequirements det cr mmm 
tion methods, inventory control techniques, and supply 
Tacilities locations. It includes all spares (Units, assene 
blies, modules, etc.) repair parts, special supplies, and 
related inventories needed to Support prime mission-oriented 
equipment, software, test and support equipment, transporta- 
tlLOne anid handling = ae training equipment, and faciiae 
ties (Ret. 23: 7pSlZae eee ea Support plan provides for 
timely provisioning, distribution and inventory replentea 
ment of spares, repair parts, and special supplies. 


3iMost of contents o£ this Section Cone aon teem 
and [ ReiseZog. 
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Pee LGSt ana Support rguaipment 


Siem wane pd | eenslidcCraeton Involved aa the Support 
amd test equipnent een ang iS cOmensure Ehat the operatin 
M@m@ees are provided with all the essential Seo tt and tes 
Pemepment required tO perform bcth schedules and unscheduled 
Hite nance actions. upport and test equipment consists of 
foals, metrology and calibraticn equipment monitoring and 
ereck out = ate Maintenance stands. and special mainte- 
Nance or handling devices. The identification of require- 
hents, design development and evaluation of this. type 
Paumement must be accomplisned concurrently with the design 
and development of the prime system. [Ref. 36: p. 28] 


4. Transportation and 


emo ee CMe eiGe smear aCdulole OF the dctions 
MeemeerequirementS necessary to ersure the capability to 
transport preserve package and handle the prime system 
and all its associated and refated support materiel. The 
meameportation and handling pianning effort is directed 
toward determining a cost-effective system for Landling, 
packaging, See eoe Sakg and distributing the prime system 
apd its related support materiel. Pic eekciesmor tat? On and 
fandling plan provides for. continual management and evalua- 
aL yy ee ogee ansrOmra tion | and —handi in Sonsiceratwons 
throughout tne life-cycle of the weapon systen. 


5. Personnel and Training 


The personnei and training element is concerned with 
the guantitative and qualitative determination of numbers 


Skilt levels, Peal iid sean weasakginent OF | ati personnel 
required for the operation, maintenance, and support of the 
eet ©®F equipment under development. Hea ied planning 
S@eomes INnClude an analysis of existing personnel mannin. 
Seago iiities and anime e Vala toner probable personne 

requirements. The availability of personnel Tresources 


Serves aS a constraint pot oe desigh and support deci- 
Sions. The personnel and training Pea identifies personnel 


manning anc training. reyuirenments, and ile = werain Ting 
resources needed for test and demonstration, and operation 
and maintenance of the weapon system. PReE. O65 Dewan eoU 


Authors would like te emphasize the importance of Manpower 
aspects, and then more details of this part appears in the 
following section. 


oe) Hacwmities 


The facilities plan defines the types of facilities 


needed to support the weapon system  invoived. mae lab es 
Meemeac Nalnteiance and Suppiy £atiiities as well as those 
used for training. Tico emir sorademiames facilities loca- 


tion, space needs, environment, duration and freaquency of 
use, maintenance and oe reguirements, and development 
eareaule. Poe someo meric Longue tedd-cecime involved in the 
Ser ntent “approval Of Military construction funds, the 
Eunding requirements for facility construction/modification 
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shouid be accomplished as early aS possible aitee es saa 


requirements are well defined. fFracilities planning is _ based 
on operational and Maintenance nee ece, eculpm@ent desu 
drawings, SBC Ce nS an d other documentations. 
| Re GesJ Omee orc Jal 


hee Technical Data 


the urpose of the technical data Gifert 2S ee 
provide timely deveiopment of the data involved in. all 
aspects of system operation and logistic support, i1.e., 
Operations, Marnireaaee, ou Cia ene modification, 
repair and overhaul. It includes drawings, speci fiiceaeromes 
provisioning documentations, operating and maintenance cards 
and manuals, computer programs, and inspection, test, and 


calibration procedures... the technical data pian (tte 
COR tain rovisions to insure that timely ana "appropreeae. 
data calls are made and provided for decision-making 


purposes. 


8. Logistic Support Management Information 


—_— SS — eS ES a 


The element is concerned with the type and yuality 
of information required, establishin information flow 
roviding collection, analysis and control techniques, Wag 
etermining hardware management information support require- 
ments. his facet of support. refers to ali computer 
programs, condition Monitoring and diagnostic tapes, and so 
on, NeG€essau7. in jeene ase of system maintenance 
LUNG LOnS. (eR Ot e720. | 


S.- Logistic Support Resource Funding 


Budgeting and financing activities are primary eee 
successful logistic support. Budgeting and financing aeuee 
ities include the identification of SUEDE cost factorsmam 
type and year SAD os aya a these costS against budgetar 
requirements. Additionally, this element iS Concerned wit 
providing accurate estimates of short and Bose range costs 
Or the weapon systen. Thaw es to provide total Goa 
breakout by element with source of funding. In most cases 
this will involve Life-Cycle Cost(LCC) ana yois hoe 36: pe 
31] which will be studied further in tne following chapter. 


in summary, for large-scale systems the logistic 
support requirements throughcut the life cycle are 
SiG Maseitean tre The prime misSion-oriented segment of the 


system must be desSigned with Support in mind, and _ the 
various elements of logistic sSufport must be designed to be 


compatible with the prime missicn equipment. Further, these 
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meererent elements of logistic Support interact with each 
other and the efforts of these interactions nust be reviewed 
and evaluated continually. A major decision or a change 
involving any one of these elements could significantiy 
atfect other elements and tne system as a whole. 

On the other hand, the logistics requirements for 
relatively small systems may entail oniy the functions of 
Meoauct distribution for the user and initial system instai- 
lation and checkout, while the sustaining life-cycie mainte- 
Nance Support will ke minimal. Mien Ss MmIstance, the 
emphasis on logistic support andthe design for support- 
ability will not be as great as for large systems. The 
Specific support requirements must be tailored accordingly. 
Meer. 28; p. 13] 


C. APPLYING ILS AND ILS PLANNING 


Tntegrated logistics support is a wideiy misunderstood 
system life-cycle discipline. Yet Tis directly affects manv 
important aspects of system acquisition, including such 
considerations as the control of program costs, full funding 
BOmmprLOLIty programs, and cost versus quantity balance. 
The effect of ILS iS most pronounced on testing and 
decision-making, andits application becomes more critical 


as system complexity increases. 


1. Application of the ILS Concept 


ILS provides the framework for the planning and 
execution of equipment development and acyuisition to assure 
Supportability and optimum life-cycle cost. To be effective 
it must be applied very early in the deveiopment phase, 


normally during concept formulation, to evaluate the general 


Support reguirements that could result from various design 
alternatives. These support requirements have a Lane 
reaching effect on tne life-cycle cost of a system since the 
cost of operation and maintenance in a 10-year period 
exceeds the acquisition cost many times over. As a conse- 
Guence of inflation and the tendency toward increased esuip- 
ment capability and sophistication, these costs accrue ata 
great rate each year. Without adeguate control, these costs 
can erode the fiscal ability to develop and produce military 
materiei. {Ref. 37: p. 34] 

When the materiel system enters the full-scale 
development phase, the emphasis of the ILS program centers 
on detailing support resource requirements, Cina ligase 
Support concepts, and validating these requirements and 
concepts. Alternatives to the various elements of the 
Support system must be anaiyzed and evaiuated. And the 
supportahbility of the materiel system must be demonstrated 
to insure that the system meets ACmy Supportability 
requirements. 

During the production and deployment phase of the 
materiel system's development, the validated support systen 
elements, including such items as maintenance manuals, 
tools, and repair parts, are acguired and deployed. 

After deployment, equipment performance, mainte- 
nance, and cost data are collected, evaluated, and used for 
Current maintenance management procedures. These data are 
also retained for use in product improvement and in future 
development programs. 

The objectives of this ILS process are to insure 
that users receive aosystem that performs well, to insure 
that the system is adequately supported, and to reduce the 
cost of ownership of the system throughout its life cycle. 
The ILS process serves these objectives by influencing the 


design and acguisition of materiel systems - to insure that 
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they are reiiable and maintainaktle - and by timely planning, 
development, aeed Sie uon, testing, and daeployment of 
reguired logistics resourceS as an integral part of the 
Materiel acquisition process. Properly applied, his Can 
improve system performance and availability, ani Gases e ain 
Minimize schedule delays and cost overruns by planning 
Supoeort actions rather than reactions. (Ref. 34: p. 16] 

Timimedrated _logisties Support doesn't end with 
Goenecept rormulation. It becomes nore ubiguitous as an item 
proceeds tnrough its development phase and production. A 
smooth transition to the initiai deployment of a system is a 
direct result of ILS planning and impiementation. Lower 
system operational and maintenance costS inthe field are 
related to the competence and dedication of maintenance 
engineers and specialists involved in a systen's 
development. In brief, the deployment of a supportable 
system with a low life-cycle ccst iS not a stroke of luck. 
It is the result of an arduous process that must be systen- 
euaaee a | 1 y pursued throughout the AequlLsr1cion phase. 
Ween. 3/5 p. 16] 


2. iiS Planning 


The reliance cn sophisticated equipment rather than 
on Sheer manpower in future comtat Situations emphasizes the 
necessity for good logistics planning and places real impor- 
bamee On the jntegration of logistics consideration in the 
design process. 3? 

Prior to the advent of ILS, operational performance 
was the only meaningful design parameter for new systems and 


ecuipment. Success of newly fielded systems was based on 


22Lecture Conference, “Introduction to Integrated 
ees ots Dita rny HOdastlc Management Center, Ft. Lee, 
eG i Nia . 
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pure performance characteristics, such as Langer Speed, and 
payload. Logistic support waS provided as an afterthought 
or after the design was so far along that Significant 
changes couid not be made. The need for superlLor equipment 
is valid both today and for the foreseeable future; however, 
Suboptimization of operational performance has teen accon- 
plished unwittingly at the expense of loyistics Support. 

In the mid 1960's the erphasis on suboptimization of 
operational performance was reccgnized and there was a turn- 
around in logistic support pailosophy. Factors contribdum@en 
to this turnaround in thought were: 

1. Operating cost exceeded acquisition cost. 

2. Unacceptable availability rates of major systems. 

3. Excessive maintenance repair time. 

4. Inability of the standard system to provide adecguate 
Support. “[ Reesor) 

The purpose of tne ILS program is to improve opera- 
tional readiness and logistic support management while mini- 
mizing operating and support costs. The irony of this 
paradox is that the expressed furpoSe iS achievable. The 


key continuing objectives for achieving this purpose are: 


1. Integration er legqisctie considerations into the 
design. 

2. Timely Vice ig lleisteny Oma li required logistic 
zcesources. [ Ref. 39 spam 2 


So far, this thesis is going to explain U.S. the 
Army's Integrated Logistics Support Plan (ILSP) “2 to i120iee 
trate the ILS Planning process. It describes the general 
concepts and strategy supported by a tentative milestone 
schedule. As the ILS program enters the Fuli-Scale 
Development phase, the milestone scheduie and updated task 


reguirements become more specific. The ILSP is inherently 


mm ew ee ee 


33TLS Plan described in this thesis 1S pased on AR 
700-127. 
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Gynamic, yet it must be flexiple enough to ensure the best 
overali Ltalance among operational support elements. Figure 
Peer lustrates the ILSP outline. [Ref. 38: p. 22] 


PART I >: GENERAL aaa 
1. System Description 
2 Boge a Management 
3. Applicabie Documents 
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Pee ee eee seo ONE SCHEDULE 


Figure 4.1 Integrated Logistics Support Plan (ILSP). 


ici uor stoeeryvi ded Inte three basic parts: 


Part i: General 
This part addresses the system description, progran 
Management, and applicable documents. 


1. System Description. - A brief description of the 
System and 1ts @€guipnent, purpose, and general 
CluoOmianco  CharacCteriStics. For example, ior a 
40-ton Crane Crawler-Mounted, the description would 
PnemiGemiotdl ts Suen ase diesekeengine driven, rull 
wevouvind (360 degree) Saver ornic Eure, and a kasic 
boom 50 reet in Length. The purpose would explain 
its intended use general perrormance characteris- 
tics, and the system S unique features. 


2. Program Management. - Identification of all partici- 
DATING oLrgGanizZations and the level of program review. 
meteor ned TOorganizabaons would constitute the 
appropriate project prcduct manager development 
COMlettemaiade readiness Ccenmmand. Tf e level of review 
for major systems would require either a Defense 
ay ocelme colo teLON Review Council (DSARC) or Army 
Wesco lmerecaua sition, Revaew Council ~ (ASARC), while 
non-major systems would be Pimeted to a local 
MiP rOcess review {LPR) - 


3. Applicable Documents. - A listing _of documents which 


pov EGU Pndance@EOr Cliteria por. tilemmerune eons 
escribed in tne ILSP. Some examples of the types of 


TS 


Pame Lt 


documents referenced auger AC@My Regulations, 
Department of the Army Pamphiets, Military Standards 
Justification “for. Major (Systen New eee, and 
Required Operational Capability. Qh Ref seg epee 


: Concepts and Strateyy 
This pact 2S the focal pemnt Gi Senet ete 


describes the basic concepts and the strategy for their 


achieve 
element 
ilies 


NA oe ae 


ment; 1 ad dase rn, it defines each of the ILS 
_ 


Operation and Organization (O&O) | 

concept 1s expressed inh terms of Nh scenario, 
work environment, deployment plan and support force 
structure.  sxamples of some of the concep concerns 
are: M1issSiong scenario - anhuai operating daysmame 
Glee. t 1.0 he work environment - ambient temperature; 
jo Poe Plane Dasis Srey rsosue: and support force 
structure - skill levels of support personnel. 


pt. -—- (Gites 
O 


Acquisition Strateqy. .- This subsection briefly 
describes the acquisiticna Dea! and relates the 
total acd ulsweron Sree |! Oo the ILS progtan. lee 
also addresses budget and funding plans that differ 
from standard procedures, i1.ée.; SURE OEE cost gudmanS 
tees, reliability improvement warranties, design-to- 
cost,.and lif e-ey Gillie coms. 


- ~- LSA iS Lrequivedmiaa 
rags. By regulation 
1S, however Simple, an 


ee le Analysis (L 
a materiel acquisition P 
there are no exceptions. 
anhadjcias that wrest Seige >1Sslon on the scope and 
leve of manpower and iOyistic suUpport.3% aaa 
Subsection describes the LSA program in terms of LSA 
tasks, Structure Of =shGA cords, and Contr agian 
Government relationship. 


Test_and Evaluation Ccn 
5 


Drierly describes D 
directly; for example 


ept. - This subsecuaton 
€Cic1ic. mec Sc requirements 

r eC ; Ce ee and maintain- 
ARLiI1L ty 7; cone ersonnel and skill requirements, 
training requirements, special tools and equipment, 
and adequacy of publications. 


Logistic Support Resource Fands. - This element iden- 
ieenes. I is tee eee funding requirements, 
both runded and unfunded, by ILS element Rae futies 
Clon, and. appropGivac ene GOS estimating and 
accounting procedures must also be identified to 
assure that costing data will be translatable togmie 
overall system and WOLk breakdown Struct wigs 
EepCmenl Cc. travel cost estimates jior ILS coords 
ti0n and management meetings should be treated dame 
separate element of cost. Justiizication should dailag 
be included for excessive cost and the effect of 
unfunded shortfalls. “{ Ret? S35 ages. 


S4AR 
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Part III : Wilestone Schedule 

This scnedule shows the logical event-oriented 
sequencing for specific ILS tasks and events. The dates 
assigned are coordinated by the ILS manager for overall 
system planning to ensure integration into the materiel 
acquisition process. This schedule then becomes the Lase- 
jine for siogistic considerations and plaaning in the 


materiel acquisition process. 


Finally, the concepts, procedures, and processes of 
iLS planning are not a panacea cor all the probiems associ- 
ated with the acquisition and support of new Sophisticated 
ecuipment. However, they do provide a system for the inte- 
gration of logistic consideration into the design and the 
assurance of timely availability of all required logistic 


resources. [Ref. 38: p. 25] 


D. TRAINING THE MANPOWER OF ILS 


The purpose of this section is to review and evaluate 
Manpower aspects of ILS planning. Manpower is the number of 
personnel authorized or allocated to a unit or agency within 
the Army. Hence, i1t 1S implicit within "Personnel and 
Training", one of the nine elements of ILS. Also manpower 
is the prerequisite for personnel procurement, distribution 
and training necessary to support a system acguisition. 

The importance of a review of this particular ILS 
element is stressed by the fact that manpower workload 
unbalance such as shortage or untrained personnel can nake 
continual problems in the maintenance of customer equipment 


ana combat readiness. 


ve 


1.4, The Neture rmeboct sere. 


Blanchard35S states that logistic support management 
involves the planning, organization, direction, ana Conmmaem 
of all functions amd activities  Belating =.oe Most 
authors acknowledge that the form of management may vary 
from program to program, but none will concede the leader- 
Ship that is needed to assure that ILS proviies the erffi- 
cient and economical system support required. ACcOolrd i Ngee 
Blanchard, the ILS manager should be high enough in the 
organization to provide effective leadership. {Refl. 3255p 
13338) 

From the time the raw recruit bejins basic training 
until he leaves the Army, he is told to be "a soldier first, 
a technician second." What's good for the enlisted man is 
even more appropriate for officers: To rephrase the maxin, 
they should be leaders first and logisticians second. 

During peacetime it is particularly easy to lose 
-Sight ci the primary massion “Of the RiGsh. fen, that wom 
derending our country from ail threats, both foreign and 
domestic. This mission is applicable to all branches; 
logistical vas well 42s tadeumece- We too often get caught up 
in our specialties - supply officer, transportation oOfiigem 
Tood service officer - and forget that our primary concern 
shouid be to train our people to be sharp ground  cComiae 
soldiers. Several years of peacetime training have allowed 
us to refine our doctrine and sharpen our management skills. 
Bute in the process, have we neglected our leadership 
responsibilities? 

Indeed, training and motivating tne troops should be 
OUL” prEiMapy me ssTvon- That has always been the primary 
mission of the Armed Forces. We need to recommit ourselves 


to this mission of ieadership and we must train those under 


mm ee 


35The author of "Logistics Engineering and Management" 
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us to be equally effective leaders. Soldiers are more noti- 


vated py dedicated leadership than by sophisticated manage- 


ment techniguesS or monetary ccmpensation. Thus, a good 
leader will produce a good unit, one that produces good 
megestics Support. dhe fiber of today's Army can be 
improved bv being a good lé€adaer as well aS a good 


Megrotician. fRef. 39: p. 36] 

Good things are happening across the whole field of 
moges tics. Mreccm emer ie Nii ss top LOgdlISticidadiZs are tring 
for a balanced program that best provides combat readiness. 
AS we move deeper intc the 1980's, we enter an extraordinary 
period of transition, embracing thousands of changes that 
@be a Dart of reorganizing, reeguipping, repositioning, and 
restationing. These ever-shifting priorities will Ee 
governed, one hopes, by an overall logistics plan that has 
as its basis a few verities. Lieutenant General John Rk. 
Gaivin3&S suggests these: 


PPO StieGtans MUSt De EacCticians and tacticians must 
be Logisticians. 


2. Logistics management must catch up with technology. 
3. Logistics training needs emphasis. 


fmeeogistics schools must coordinate more closely with 
preld unats. 


5. Logistics must be simpiified. 


With our exploding world of tecnnology, it is even 
more necessary today for the tactician to be a logistician: 
He who carries the modern saber must also carry a wrench. 
The eguation works the other way, too: The logistician must 
be a tactician with a keen ability to sense the flow of the 
battle. [Ref. 40: p. 2] 


36Y.S. VII Corps Commander 
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2. How to succeed in Logistics 


{rut 


"What Should I do to be competitive in my military 
career?" Young and energetic Army orficer logisticians are 
concerned about tne kinds of thinys they should do to 
improve their competitive edge in vyiny for career develop- 
ment opportunities. Considerakle thoughts are given to all 
logisticians who have pondered that guestion by Lieutenant 
General Richard H. Thompson.37 

First, logisticians need to understand the Army, not 
only its missions and functions but also its values and 
beliefs. kegardless of current position or experience there 
are going to be occasions when their seniors will be 
perplexed, or even dismayed, by some of your attitudes. 
There is, indeed, a generation gap; but there are also core 
values and beliefs that they can jointly embrace and builda 
lifetime of service around. Thompson states there are three 
beliefs that can be universally shared: 


1. The Army is a profession. -,. It is a profession that 
regquirés dedication Sacrifice, . and Commitmemias 
Service to our country, in =the highest and finest 


sense, 1S the principal reward. 


2. Ihe Army is people. - The_ Army is not_an_ impersonal 
assembly “of “Sophisticated weapons of  destruciiag 
linked by higa speed electronics. it 1s people, and 
people - comrades, Eamily, friends, and countryneme. 


are wnom the soldier is willing to die for. 


3. The Army iS opportunity. - =The Army as perhaps no 
other institution, ofters the op ortunity to Sep wee 
oui Pe grow, share, and contribute. (Ref. Yl: p. 


He also says there are some fundamental values that 
can be mutually shared. Among those values are: Honesty 


and Integrity, Dedication, Pride, Enthusiasm and Optimisna, 


and Respect. 


——_——— eee ee eee eS 


37HeE was D 
ic 


y Chieti ©f Stati for tegistrve Use 
Department of 19 


my. 


78 


After recognizing these Fundamental values and 
Beliers, somethings that a ycuny logisticians can do in 
Charting his career to maximize nis contributions and to 
achieve his potentiai are suggested as: 


feco diter the tough jobs. Gontracry to popular belief 
it can be peneficial to volunteer. 


2. Stay physicaiiy and emotionally fit with _a heaith 
appetite for work and a positive attitude towar 
mM1SS1i0nN accomplishment. 


3. Serve with troops as early and as often as possitile. 

femeecvearh tO praise ee counsel wisely and honestly 
and chastise privately, impersonally, and withou 
emotion. 

5. Don't work toward efficiency reports and scores; jive 

each job your best and the reports and scores will 

take care of themselves. 


6. Learn to speax and to write expressively, understand- 
ably, dud Come1sely. 


7. Be active guided by technical knowledge, EOCga ea iL 
though, and common sense. 


8. understand and learn from your mistakes. 


Pees euagy wak and understand it - it*s your profession. 
ime Care for your soldiers = help MUGbUhene and derend 
them; for they will be what they think they are and 


what you think they are. 


Remember, dlogisticians are important members of the 
Army team. There isa pright future for you on that tean. 
Attune yourself to become a more vital part of that tean, 
drawing upon the emerging regeneration of Republic of 


Korea's defensive strength. [Ref. 41: p. 9] 


few itaining Logisticians 


a. The Role of Logistics in Combat Readiness 


The four basic challenges to tne Army will be 
the battlefield, leadership, readiness, See tied denen mr. 
Forward deployed forces may have to fight on a few hours! 


notice and other components of the force may have only days 


73 


or weeks to make final preparations for war. Therefore, 
commanders must have effective plans for those important 
days or weeks, and they must train for the specific missions 
they anticipate. 

Unit readiness cannot be a reality without 
logistical readiness - the avaiiability and proper  func- 
tioninc of materiel, resources, and systems to maintain and 
sustain operations ona iluid, destructive, and resource- 
hungry battlefield. Ihe training of Support units should pe 
rigorously trained under conditions similar to those antici- 
pated in combat. [Ref. 42: pp. 1.1-1.4] 

The readiness of our Army to fight and win is 
the most critical issue we face and wili require our concen- 
trated support. Logistics support of readiness must be 
viewed as a double-edged sword, one with a human edge anda 
materiel edge. On the human side, we must have adequate, 
properly trained combat service support personnel to meet 
the challenges of an increasingly Sophisticated fighting 
machine. These personnel must have the proper tools - that 
is, adeguate parts, facilities, and the technical assistance 
to maintain our expanding inventory of weapon and sSuppert 
systems. There is an additional challenge to optimize the 
mix of active and reserved combat service support capability 
to Maximize potential for sustaining the current and 


programed force. [Ref. 43: p. 2] 


b. Training Logistives) Unakes 


Soldiers must be prepared for combat Dbe@ua 
professionally and psychologicaliy. Training is the corner= 
stone of success anda fuli-tine job for ail commanders in 
peacetime, and it continues in wartime combat zones regard- 


less of other operations or missions. [Ref. 42: p. 1.4] 
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How well 3S my unit trained for conbat? This 
Simple question with its far-reacainjg implications causes 
sweaty paims and sleepless nights ‘for too many field 
commanders. The consequences of poor tralning are enormous. 
Training is, and always will be, the single most important 
misSion any commander undertakes. The emphasis a ccmmander 
gives training has a direct relationship to the quality of 
all command programs. Without good training, the commander 


mel SOOner Or Later fail. 


Why, then, does the combat service support 
maa Ning mission seen So complex enc weeGent £ 1LeUl ¢ to 
geeomplish? Seueiyve Stated, — logistics unit Fequire both 
BieeLcal and technical training. That in itself is a tough 


task, but adda garrison logistics support mission and you 
get triple trouble. Dire sawor Oden BO tactical and technical 
training requires a carefully planned, systematic program. 
meernately, a Significant part of the technical training 
can occur more or iless automatically bpecause many combat 
service support units provide the same, or Similar, services 
in garrison that they do in the field. Lf properly planned 
and impiemented, garrison &isSions can complement field 
MiSSions and strengthen the technical training base. This 
certainly 1S no panacea because every soidier cannot be 
Meeeuctively in an MOS-related job while in garrison. 
Fowever, opportunities are often available for rotation into 
Wereerelated training positions. [Ref. 44: p. 16] 

Therefore, commander nas to consider following 
commonsense suggestions to reach at the training level of 
his unit successfully: 

1. Orient soldiers to their role on the battlefield. 


mee evilew (OF teach if necessary) aimee cbain 1m basic 
iNEaiene Ski Ls. 


3. Train for the field while in garrison. 
G. Reinforce basic skills with "hardnosed" training. 


See Gonmauet tactical field training exercises. 


oo 


6. Combine tne tactical and technical. . 
7. Integrate tactical tralniny with Combat arms Unite 


8. Conduct a_review and analysis of combat capabilities, 
roles, and functions. 


9. Begin and end training with a good, commonsense plan. 


There are no shortcuts to good training. Ties 


a hard, never-ending task that must be accomplished over and 


OWVer Paciaiine It can be fun and exciting provided soldiers 
see the purpose andare led by competent, well-trained 
leaders. As commanders, we are responsible for successful 


training. We must it happen. [Ref. 44: p. 18] 


Cc. Precommand Courses for Logisticians 


Formal training includes in ILS terms “Dema 
initial training for system/froduct familiarization eae 
replenishment training to cover attrition and replacement 
personnel. Training 1s designed to upgrade assigned 
personnel to the skiil levels defined for the system. 
PREp =) 283 (pom Z | 

Major changes in officer education wiil insure 
that tomorrow's regiment and battalion commanders are 
prepared to meet the logistics challenges and demands of 
Tuture war. 

This thesis will suggest Following the example 
set by the U.S. Training and Loctrine Command (TRADOC) in 
its implementation of combat arms and combat support precon- 
mand courses, the Army Logistics Center, and developed a 
four-phase combat service suppfort precommand course for 
lieutenant colonel and colonel command désignees- It eneeme 
passes home study, resident study at either the Logistics 
Center or one of the four combat service support schools 
{the Missile and Munitions School, the Transportation 


School, the Ordnance School, the Quartermaster School), plus 
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resident study at the Command and General Staff College. 
Meet. 453 p. 9] 

This proposed example can be compared with 
Poem ALMyY training system For iogisticians in Loyistics 
School, just established, or each of combat service support 
schools, and will suggest one c£ sample model to study and 
develop our system efficiently. 

The logistics command designee will complete 
four phases of precommand training before going to his new 


command assignment; these phases are as follows: 
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Stuc ys 
Berore an individual attends one of the logis- 
tics precommand classes {phase ole he must first complete a 
pee Paced, home-study phase. A eee ua Pace ret js i daeecd 
jem-cacnh Commend designee 3 months before he is scheduled to 
attend phase II classes. Depending on which of the phase iI 
mexosesS the Military Personnel Center projects or the 
officer, he receives correspondence course material for one 
fm—eenres LOgGiSticS Center nome-study tracxs - £or those 
pee tec to become DISCOM commanders; for those projected 
Pemeeeecome COSCOM commanders; or for those projected to 
become support battalion commanders. Additionally, each of 
the four associated logistics schools sends a singular 
function-oriented home-study package to its designees. 
oem Pai Se MeGUTRComwapout 15 hOUrS ZOL 
Como Letion. Peeine wdes dhe Update eon ’ieidy Hanuals,  writ— 
ings by former battalion commanders, and a handbook for 
miemee battalion commanders. There 1S also an optional 
diagnostic test Sore both tactics and pe Le Se with an 
accompanying study guide. Those choosing to complete the 
diagnostic exercises ha Maii them tO the Logistics Center 
Or one of the associated schools, where tney will be graded 
and returned along with an explanation of the correct 


answers. Test results will be evaluated and areas recon- 
mended in which the command designee may need additional 
iyo" before attending the resident pdhases. (Ref. 45: p. 


Phase II: Logistics Precommand Classes. |_| , | 
Wis ec ia Sen 1 7 7 Cieawojderees ott icer “wall 

rina ee— week COURSe at Cither the Logistics Center or one 

Meeene LOUL Combat service suppart schools. Individuals who 


are destined to command units with several logistics 
ZerfeeremenitsS -— fmalntenance, Se! Poa oetat lon, an muni- 
Pome and Gduartermaster —- wal ttend the course conducted 


mmpetee LOgIStics Center, these "multifunctional" command 
designees are further divided into five different tracks, 
depending on whether their future assignment will be with a 
Sees SUPPOLt command, divisicn SUpPpOrt command, support 
fori, areca SUPPOLE Group, OL Support pattalion. 

i Ome cae Za ional logistics 1s stressed during the 
mest week in ail combat Service Support precommand courses. 
Mmit-moccona week focuses ON training Management and course 
Wemetent rerlects the job-task SUES conducted by the 
Peimeeece | SehOoolS 2 GCOOrgdinaticn wWita TRADOC. Cig sl catiesiil 
SWemeectoeton Cach type Of Command designee are determined 
from the respective service schoolst job-task analysis. 


8 3 


oe of the course instructors have recent, branch-Specific 
field experience. Performance-oriented training manaqement 
instruction 1S sSsSUp;lemented cyeediséeueetors es wen ormer 
company commanders and tourS o£ Motor pools, supply roo 
and arms rooms. [Ref. 45: p. 10] 


ases  IiI and IV:  Precommand Training at Command and 
General Staff College —| - ae 

Upon completion of the 2-week logistics precon- 
class, the officer joins a class Of Gther Conia 
seiectees rrom the combat arms and the combat support 
SGNC@r >) There , he 1S given an additional week Of COiimem: 
development instruction» and a week of “how-to-fight" ~raee 
tical exercises. z 

i The command orientation of the third hase 

provides new field commanders with insight into ‘the wnwia 
elements of command - management or human resources, organi- 
zational effectiveness, drug and alconol abuse, women sige 
Army, and chaplain Z£unctions. enone the other topaes 
considered during this phaSe are tactical battlefield Pogmee 
tics and tne ColpWter=assi S Vem dc mame ao system, 
Logistics Nena which 1S introduced in the next Sectiame 

The final phase of the precommand course, hase 
IV, 1s better known as the "how-to-fight" phase. It helps 
command designees ey the skills learned or reviewed 
during their home-study, their 2 weeks at the Logw@Stiae 
Center or one of its associated schools, and thein iia 
week Command and General Staff College. A combinati Chui 
tactics and iogistics exercises 1s designed to reinforcer: 
functional skills _and reacquaint future commanders with 
management .and leadership problems normally found in the 
type of unit they. wili command. SstudentS will be @Gijves 
probiems that require them to apfpli Beene 1 Pie of ere 
and management as well aS a Knowledge of their functiona 
area. 
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After completing the four phases of the logis- 
tics precommand course, new ccmmanders are better prepared 
=o coy their important role in inSuring the survival and 
ultimate Success of OUD DIP @eanry Lorecs. The empnasis of 
the precommand program for logistics clearly iS that “of 
supporting the Army in the field. [Ref. 45: p. 


4. Introduction of Logistics Wargaming Modei 


SSS SSS ee ee = —<=_ == aT SE ee —= —_ ee —= 


In this section, the 'ATLAS' model which 1s used in 
the US Army is introduced briefly for development of Korean 
Army's logistics wargaming. Wargaming was first introduced 
as a means of helping combat arms commanders develop and 
practice battlefield strategy. Tt wasn't until much later 
that wargaming included iogistics considerations, however. 
Until recently, logistics gaming was limited to division-, 
corps-, theater-, or Army-level games.) [| Ref. 462 p25 26) 

The 1973 Middle East War made people see that 


tactical waryaming unguestionably lacked realistic logistics 
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considerations. The War also showed that logistics would 
play a decisive role on the modern battlefield. The Army 
that can keep its weapon systems operating will more than 
jikely be the winner. Since the 1973 War, emphasis has been 
placed on integrating logistics aspects into wargaming, 
including realistic logistics planning and support. 

One resuit of the shift in emphasis was tne develop- 
ment of the maintenance management exercise called ‘'‘ATLAS'. 
Developed by the Ordnance Center and School, ATLAS allows 
battalion logistics fmanayers tc make realistic Maintenance 
em@esupply decisions. Because it is a free-play manual 
Wargame, it can pe tailored to fit the training needs of any 
Maintenance pattalion. | 

As usually played, ATLAS calls for participation of 
the cattalion commander, his [rimary staff, the materiel 
officer, and the company shop officer. DecisSionmakers at 
each level, from the company shop officer up to the 
battalion commander, make decisions based on tne tactical 
Emeaatlon, current priorities, andere sdaVvalia bli ty or 
resources. The results of these decisions become readily 
apparent as the game frogresses. , Ref. 46: p. 36] 

The method of play is designed to simulate the 
normal activities of a maintenance battalion. The game is 
based on the management of 40 major end items. Since fons 
1S approximateiy half the normal Supported density, each 
soldier can be worked for only half the normal hours of 
every game day. 

The game begins with backlogged shops as indicated 
in the maintenance control system reports issued to the 
materiel office and each shop office. These reports show 
the open work request register, the deadline detail listing, 
the battalion workload status, and workload summary listing. 
Each shop officer 1s provided with a preloaded tub file of 


jobs, a tag for each soldier by grade and MOS, a shop stock 


os 


preloaded to 90 percent fill, and atay for each organic 
vehicle. Game time is compressed so that each played game 
hour represents 15 minutes of real time. 

As the first game day begins, the shop officer 
assigns personnel (represented [ty the tags) to customer jobs 
e1ther in Shop orf awWaltii ono e. Simulated forms cut down 
on the time required to complete paperwork necessary for 
control at the conpany and Sat tamone ye Work reguests 
are represented by computer cards listing the item of ecuip- 
ment, its fault, the part reguired, and the man-hours neces- 
sary for repair. 

Each game day starts with the rolling of a dieu 
determine Maintenance requirements and eyulipment combat 
losses. The same procedure is followed for personnel 
iosses. To add realism, recovery of mired or damaged equip- 
ment is also played. The shofg officer, using computation 
tables designed for that purpose, computes travei time, 
hOOKUp tine, —e€xXtraction taue, uchooxking time, and return 
time on any recovery mission. There is also an operational 
readiness iloat available “Wenpeeetays. se the battaiion 
commander so desires. The commander can modify the game to 
emphasize any maintenance area he feelS 1S important for his 
Unit. (Rete toc peso 

The tactical scenario, which 1s provided along with 
maps andoverlays showing the location of all friendly 
Unset Ss | indicates the enemy has attacked and 1s 
regrouping, while the friendly forces are maximizins efforts 
to repair and return as much equipment as possible to the 
combat units. With this in mind, each shop officer uses his 
soldiers, equipment, and time to return equipment required 
by nis customers quickly. But, no matter how hard the shops 
tay they can't keep up and quickly become completely 


overloaded. 
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Critical parts are required and decisions t&ust be 
made. One such decision might be whether to expend the 
fam@e7OurS to go to a Cannibalization point or to repair some 
other piece of equipment for which the parts are already on 
hand. The battalion commander and the materiel officer must 
establish priorities for equipment repair, moving personnel 
from one unit to another and eygualizing workioads. The 
supply officer must decide when and where to cross-level 
parts, keep track of cannibalized parts available, expedite 
high priority requests, and keep the materiei officer 
Meeornmed Of the status of critical repair parts. 

ATLAS iS a training-oriented game, the results of 
whicn are not normally given tc higher command levels. It 
was desiyned to be an internal training device that tests 
the existing overating procedures within the battalion with 
pm@emadsis On rapid, factually based decisionnaking. 

Since ATLAS is designed to teach more effective 
decisionmaking, it isn't a graded exercise. The results of 
the game are provided soleiy to the players involved and 
become a method of internal evaluation of standard operating 
procedures, effective coordination, and efficient utiliza- 
tion of personnel, eyguipment repair parts, and time. 
Peer. 46: p. 33] 


fees —- PREREQUISITE FOR EMPROVED OPERATIONAL CAPABILITY 


At no time in the history of our country nas’ the need 
for improved logistics support of Korean Army been wore 
@emeetcal than it 1S today. National Security, in a peace 
time era, really suffers because the longer the people enjoy 
the peacetime, the less motivated they are to 'keep their 


ward up’ against any nostilie acts. [Ref. 47; p. 10] 
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ae TeamMwOLK Ine eeaginess 


Success on the modern rattlefield will depend upon 
two things: the well-trained individual soldier and the 
proper functioning of his equipment. Eiftective trainings 
actual combat both require Maximum operational eguipment. 
Anything done to improve equipment readiness rates and make 
more equipment available for training will improve a unit's 
chances of success on the battlefield. 

Although the responsibility for operationai readi- 
ness falls upon the shoulders of the unit commander, he 
alone cannot assure that the unit will meet its readiness 
goals. Success in readiness, like success in conbat, 
reguires a team effort consisting of the organization and 
itS direct Support mite so) Keeping today's sophisti- 
cated equipment functioning with the ilimited resources 
available is no easy task. Equipment readiness 1S just one 
of several problems that beset each unit and each direct 
SUP Weise. MWh te The priorities and resources of the customer 
unit and the direct Support unit diftier srvgnitmeare.,. 

The disparity of prioritues and resources sometines- 
resuits in animosity among the units. Unlt personnel 
complain: "We can't get parts," or "The DSU never supports 


us." Direct support unit personnel, on the other hangs 


complain: "The units don't cooperate," or "They want us @to 
do their work for then." These complaints are usually nore 
perceived than real, but they do detract from tne team 


effort and hurt readiness programs. [Ref. 48: p. 10] 

Most units and their DSU's do what the regulations 
require, and often a great deal more, in their efforts to 
meet readiness goals. Yet, some units succeed in meeting 


their goals more often than others. Why? 
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An analysis of the relationship between the most 
successful customer units and DSU's revealS a conmon 
element. Prevail. StGeSS SGeoperation anc coordination. 
They have adopted special procedures or extra efforts to 
help the other unit do its job tretter or easier. The proce- 
dures are not always reguired cr supported by Army regula- 
tions, yet they do seem to preduce higher mission capable 
taces. There also seems to be a friendly rapport between 
=e Dol and its custcner units. 

How doeS your unit rate in meeting its readiness 
goals? Could a cketter DSU-customer relationship help 
improve your readiness rates? Any commander or Supervisor 
cah examine his unit and its DSU-customer relationship by 
asking the series of questions that follow. The guestions 


abe not ali-incliusive and not aii of them will apply to 


every unit. Read the questions and consider how ycur unit 
functions as a member of the readiness team. f Ref. 48:  p. 
1143 


Questions for customer units: 
ali 


1. Does the unit commander and the maintenance officer 
Seon SU ed eehedS Ee eONece Va MONt hae, DO you expect 
MicwMoUTL oO, suggle Lesources and priorities Eor your 
unit without knowing your problens? 


2. Are supply issues and cecmpleted job orders promptly 
picked up from the DSU? J fey 


3. Are repairable items packaged correctly and promptly 
turned in to the DSU? 


meee t there iS an urgent need for a specific item of 
Cqudpment or, if the DSU has an excessive backlog, 
does your unit offer to help? 


5. When the DSU. does an exceptionally _good job or 
aooccrs special support, do you tangibly acknowledge 
oer 


6. When equipment is taken to the DSU for turn-in, is it 
elean? cee CenOreahizadt Lond! Nalmbenance faults 
corrected as ccmpletely as possible? 


Questions for direct support units: 


1. Are customers furnished a copy of LO A ral oper- 
ating procedure that ciearly and conciseiy tells how 
work orders, Supply reguests, Aieoe ec Pdi. S One 
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unserviceables are processed? Does it ex 
assistance requests are nandled and how f1 
are issued? 


plain how 
oat items 


2. Does the DSU commander, shop officers, and tecnnical 
SUPP eo ae occasionally visit customer units ama 
periodically attend their readiness reviews? 


3. Are contact teams provided for some on-Site Depa 
and for most field exercises? 


YW. When equipment is inspected for acceptance into DSU 
Maintenance, does your unit provide tne customer with 
tne space and tools needed to correct organizational 
discrepancies? 


5. Does your DSU accept and act on emergency supply and 
work requests regardless of the hour of the day or 
day or the week? 


6. Does your DSU shut down one afternoon a week for 
training or internal maintenance? 


7. Do the key personnel of your DSU know_the readiness 
posture of customer units on a day-to-day Dasi Ss ae 
oes your DSU complete ob orders and issue parts 
stric Ly on the basis of the age and priority or the 
req ues 


8. Ina real crunch, will your DSU Lend tools) aa 
equipment, anda supervisor to help a unit complete 
repairs not specifically authorized on their mainte- 
Lance alpocat iohmenamae 

9. Does your DSU routinely chesk other support unatsS@ame 
Cannioalization points to obtain missing parts Gia 
are delaying the completion of job orders? 

10. Does your DSU routinely correspond with higher head- 
Guarters? 

The direct support unit and the customer unit are 
members of a team whose common goal 1S to achieve the 
nighest possible equipment operational readiness’ rates. 
This goal can be achieved oniy by laying aside unit rival- 
rles and local prejudices. There 1S no room for biaming 
other units for poor readiness rates. Excuses such as "It's 
not our mission," or "It's not required by regulation,” fase 
realiy no excuses. The customer unit and the direct support 
unit must function as a frictionless team if the Army is to 


Success in both peace and war. [Ref. 48: pp. 11-13] 
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z- iiS Management Team (iLSNP) 


The task of developing the Veg ioe SS pe Ort 
required for a materiei system is similar to that of devel- 
oping tne materiel system itself and 1S supject to the sane 
types of problems. Where the materiel system has many tech- 
nical characteristics that aave to be balanced and inte- 
grated, the logistics Support system must balance and 


integrate such functional elements as supply support; 


mor ronalization, standardization, ang interoperability; 
Paeieaging, handling, and storage; Maintenance; support 
eguipment and test, measurement, and support equipment ; 
SeansopOortation and transportabiliity; computer resource 


Bie Ort; and facilities. In addition, logistics support and 
the materiel system design must be integrated. AS with the 
technicai characteristics of the materiel system, no single 
logistics element can be pursued independently to the exclu- 
Pmeeeor dil others. jRef. 49: fp. 32) 

This thesis explains US Army's ILSAT to 1ilustrate a 
Management tool that has been successfuliy for several years 
an developing life-cycle logistics Sipport duringme the 
Materiel acquisition cycle. Army Regulation 700-127, 
imbegrated Logistics Support, dated 1 April 1981, estab- 
lishes the requirement for the team for all major and 
designed ronmajor materiel system acguisition as a part of 
the overall integrated logistics support function. 

Much as the system engineering design review process 
is the key to successfully developing materiei, the face-to- 
face meetings of the ILSHT members representing the various 
logistics functional elements serve the same purpose for 
developing logistics support. At this meetings, the total 
attention and energy of the members can ode directed to 


resolving current problems and anticipating future ones. 
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The ILSMT operates under a formal charter that iden- 
tifiles and defines the duties ci the team Sands aici lows 
The charter should be as specific as possible in describing 
what the ILSMT will doto eliminate duplicaca reduce 
acguisition and operating costs, improve integration of 
support elements, provide a Jlcgistics influence on design, 
resolve scheduie and contract conflicts, reallocate rogmen 
funds and priorities, and redirect contractor efforts. 
[Het. 492 pow Z | 

Therefore, this thesis proposes that ROK Army head- 
Guarters as well as Ministry of National Defense has to 
organize more effective system such as.I[lSHT for impiowed 
ILS aS soon as possible. 

The team is chaired by the integrated logistics 
support manager for the materiel acguisition. Parti1cl Caan 
come from the functional logistics elements within the 
materiel readiness commands such as technical publications, 
new equipment LE aera ay provisioning, and others. 
Functional elements of the materiel development commands 
such as reliability and maintainability or design  ecngmue 
neering should also te represented. Membership shouid be 
extended to the Logistics Evaluation Agency, the Materiel 
Readiness Support Activity, andthe Army Materiel Systems 
Analysis Activity. Participation by the Army Training "ae 
Doctrine Command {TRADOC) including the representatives of 
it's proponents 1S considered essential. Other representa- 
tives should come from the integrating centers, the 
logistics-oriented schools, test organizations, and tae 
Training Support Center. 

Many times ILSMT members participate in other tean 
or group activities associated with the same materiel acqui- 
Slt Lon; FO Gisais For example, cne member may participate in 
the test integration working group while another may bea 
member of the logistics support analysis review team. This 


practice greatly improves the coordination process. 


eZ 





Sclgucelcoaljolshes oto organizations snould designate a 
primary and an alternate ILSMT member and should insure that 
only the primary or the alternate member attends the 
meeting. This eliminates the need to spend time orienting 
participants who are not famiilar with the acyuisition 
effort. LAidpeerOondlely etre size Of the [LSMT must be rigor- 
ously controlled. Even when only the essential ILS consid- 
erations are represented, the team can quickly yrow to 15 or 
more members. Teams this large or laryer become hard to 
control and lose much of their group dynamics. [Ref. 49: p. 
SS) ] 

Before the meetings, the ILS manager Should deter- 
Mine the central theme and circulate a message requesting 
team members to furnish related ayenda items. This gives 
the ILS manager control over the meetiny while satisfying 
the needs of the ILSMT members. After receiving input, the 
ILS manayer should estabiish the agenda and furnish it to 
participants before the meeting. 

every effort will be made to complete action on ail 
agenda items at the meeting. If action is not completed or 
a problem is not rescived, the ILS manager will designate an 
action office to report at the next ILSMT meeting. Minutes 
of the meetiny should be distributed to participants as 
guickiy as possible. The publication of minutes keeps 
participants informed and documents the ILSMAT effort. 

The ILSMT offers an excellent tool to accomplish the 
Many ILS actions required during the materiel accguisition 
eee. Although there 1S expense involved in exercising 
this tool, the resources reyguirea to sustain the ILSMT are 
more than justified when compared to the expense of fielding 
a materiel system that can't be logistically supported. 
Meet. 49; p. 33] 
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a. Indust@ial Logistics Cererderarrem. 


Operating a military organization in iess- 
motivated atmosphere is guite difficult. There is just not 
enough budget available to provide for all the needs which 
the security experts require, and inflationary pressures 
continue to shrink these expenditure. This is also tives 
the industrial sector. Those industries which are producing 
for military recguirements are facing severe difficulties. 
They are keenly aware that preservation of the military 
oriented industrial base is reguired as part of the peace- 
time security structure. They are also aware of the three 
important roles they must play: 

1. Continuing research and development of new _svstems to 
LBprove OUraseClnLy @hegeae and stay ahead cf poten- 
oe pero eee facilities and production planning base 


For manufacture of eyuipment in Support of any mobi- 
lization reguirenment. 


3. Life-cycle support of equipment already in the mili- 
tary inventory as well as improved logistics planning 
for future requirements. [Ref. 47: p. 10] 


Carrying out these roles in times of tight 


budgets is most difficult. Both the military and the indus- 


trial base must trim down and do their jobs more 
efficiently. To do this, two basic tenets must be adhered 
LO. 


1. Tne military must concentrate their energies and 
resources on the tactical and strategic heeds Of 
hational seeumwiey pian 

2. Industry must devote their facilities and resources 
to provide total support of the seeurem, splan- 

A typical defense related industry provides 
three basic functions relating to their product; they desi 


products, produce products ana Supper speoducr—- In doing 
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this, the more progressive concerns usually oryanize aiong 
these specialized functions. The cesults achieved are 
higher quality, lower cost products and more responsive 
Support to the user. Figure 4.2 shows such a basic indus- 


Mera: OLCganization. 
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Figure 4.2 Typical Defense Industry Company Organization. 


[Pei tiestGn an Organization, products or systems 
are usually created from the research in the Development 
division. Should pre-producticn or production reguirements 
emerge, the Production Division would take the lead. Once 
the product or system reaches the termination of production, 
the Support Division takes over management. Program manage- 
ment can reside in any of the three divisions, depending 
upon the maturity of the particular product or systen. in 
any case, all three divisions are a part of the proyran 
team. [{Ref. 47: pp. 10-11) 

The primary objective of any logistics support 
organization must be to satisfy customers. feat nhempaoduers 
and services 9f a iogistics industry cannot accomplish this, 
it will soon be out of business. Customer satisfaction must 
also be backed up by satisfactory prorits. More specifi- 


wielvy, ) a LOgGiIStIicCS OFganization should be committed to 


oS 


provide total iife-cycle support of the systems being sold. 
The equipment being supported must be kept operable and it 
must be done for a M&inimum expenditure. Total ac@uisittes 
cost and totai support cost add up to total) cost sa 
ownership. Minimizing cost of ownership is the objective 
that the logistics organization must strive for. 

To attain this objective on any program, the 
Integrated Logistic Support Pregran Manager must be chal- 
lenged to achieve successful resuits in complying with two 
policies: 


1. ILS Policy Neste thew is gegen an ona 1s respon- 


sible for creatiny, implementing, and continuously 
Up=-Gating adamvotrad life-cycle support plan £Eor (ime. 
program. 


one Lie Polacy No.2 — “fhe . 115 progran nates 1s respon- 
161é@ for creating implementing, and continuously 
Up-—Gae lige ae bora business or Strategic plan EOE Wm 
program. 

Addition of Policy No.2 ais the first uniyue 
feature of the TLS organization which has total husiness 
management responsibility. This type organization has uae 
resources and authority to act to achieve total support of a 
program without outside assistance. [Ref. 47: p. 11] 

There are two additional life-cycle support 
considerations which deserve attention. The first is the 
idea of establishing and maintaining a spares production 
capability for contractor sSourpGedma par ompaisns. These items 
are uSually unigue to the system tney are used in. They 
also usually reguire relatively expensive mManutacturmig 
facilities and test equipment. During production buaild [ig 
Spares production can be gotten from production Jlires with 
proper planning. On the otner hand, during production 
phase-out, surplus production tooling required for spares 
and repair should be transitioned from the production 


Tacility tovtne Ste veonteedem) wie 
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The second life-cycle Suppore, Con sideration 
Mme nm Leduces CcoSt iS™the concept™~of combining factory test 
requirements with customer test requirements and giving the 
Megmstics test products organization responsibility for 
both. In this new era of reduced spending and more reliance 
on contractor support, as well as the increased design-to- 
cost emphasis, such a combinaticn is both efficient and cost 
effective. Factory test and depot test are both done prima- 
rily with commercial equipment, and, thus snould ve either 
m@emtical OF guite Similar in configuration. Field test 
requirements should be minimized through increased use of 
Seeteetm—test (BIT). The *BIT* can also be utilized in both 
depot and factory for production and repair checkout. 

In Summary, the most erfective logistics organi- 
zation iS one which (1) handles the people problems through 
memerunectional organization, (2) handles profit probiems 
ereewgn 1tS product line ofganization, and (3) handles total 
Saoport integra tiles problems through tS programs 
eecanization. Doing these three jobs sSinultaneously is 
Gutee difficult and requires an extensive range and depth of 
good management personnel. A good logistics organization is 
thus probably heavily endowed with competent management. 


SetemcOncept wili not work, otherwise. [Ref. 47: pp. 11-13} 


b. Logistics Research and Development Program 


Readiness of the Army is getting the highest 
priority in the allocation of resources. Be beneen fy, 
managing these resources iS presenting defense logisticians 
formidable challenges in procuring and fielding the large 
Rhumbers of new and sophisticated weapon systemS entering 
the inventory. Our military systems must also continue to 
be technologically better than those of our potential adver- 


Saries in order to counter their Superiority in numbers. 
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Together, these two requirements present a logistics manage- 
ment dilemma: kow do we maintain the Army's readiness at the 
Same time we improve its technological edge? And how do we 
balance resource requirements to realize both a= g Cade 
fRef. 50: p. 14] 

Dr. Korb38 has described logistics research and 
development {R&D) as "the application of technology. 
reduce logistics and weapon system reyguirements for our 
forces." FOLLOWING {Dia ho Gb oda the US Department of 
the Army (DA) has further defined logistics research and 
development as "the application of science, technology, and 
research and development disciplines to anticipate and solve 
logistics support systems deficiencies through existing 
appropriation channels." 

Perhaps to more clearly understand what loyis- 
tics research and development is, is to say what it is not. 


The essential difference between logistics research and 


development and existing improvement programs - sucn as ILS; 
reliability, availability, and maintainability; and prodiea 
improvement programs - is, quite Simply, that logistics K&D 


1s more generic in nature. This philosophy treats logistigee 
systems across tne board aS a separate functional aréa, 
distinct from the support of a specific weapon system, and 
thus ensures that improvements in Jloyistics systems and 
methods get equal billing with weapon systems development 
and paves the way toward logistics Support continuity in 
Supporting the ‘'rliuid battle' scenarios of the future. 
Logistics research and development efforts can 
be categorized into three broad areas - managenent 
processes, logistics systems, and generic technology 


improvements. [Ref. 50: p. 14] 


me ee ee es Sr ee ee 


38US Assistant _ Secretary of Defense for ftanpower, 
Reserve Afiaics, and Logistics. 
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Someone Les tT OM—eEneSe sareas Nay Turtner 
clarify the differences in traditional research and develop- 
ment activities and those anticipated through the logistics 
research and development progran. Let's examine tecnhical 
data management as a logistics k&D effort that also involves 
a Management process. This project seeks to improve the 
management and flow of technical data through automation 
meome the Contractor's plant to the ultimate user - the 
soldier in the field (see Figure 4.3). Data emerges froma 
contractor's plant and becomes incorporated into engineering 
Cieawing. These are placed into a digitai storage and 
retrieval system, controlled by a technical data management 
system. These data then flcw through the provisioning 


Master record and icgistics support analysis records to 


automated publications and, finally, to user electronic 
display devices. fechatcalmedatawealtomation weould, Oe 
Gourse, be addressed as an inteyrated logistics support 


element if it were being addressed only as it applied to a 
tank or other weapon system; but when addressed from the 
logistics research and development poiot of view it would 
Eieeomrpass State-of-the-art data automation technolocy appli- 
cable to ali weapon systems and logistic support system. 
Peer. 90: pp. 14-15] 

All organization levels within the Army need to 
become involved as the logistics research and development 
program evolves. There needs to be a coordinated effort 
among the Army's logistics research and development players. 
Figure 4.4 depicts the coordination and information exchange 
that 1s needed throughout the logistics R&D process in US 
Army (Korean Army has similar type of organization). 

How will the logistics R&D process be institu- 
fPpOndalized within the Arny? The combat service support 
mission area analysis will serve as the foundation for 


moelcaind ad long-term logistics’ R&D progran. BE On emrnics 


e) 


Ce ER Se SS KN fF GEE a Ge Ee 


from => TO ; ; => storage ahd 
CONtTLACtOr ENG mNeceriiG eer awa retrievai systen 


Provisioning . 

master record Fubl2éations Soldier 
=> _and => => i 

LOGIStwv¢es Supaeert automation the field 


| Data Incorporated Placei in digital | 
| 
| 
| 
| analysis record 

Lae 


a 


Figure 4.3 Technical Data Flow Management. 
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Figure 4.4 R&D Coordination/Information Exchange Concept. 


mission area, logistics RED projects wiil be generated. In 
developing the management framework for logistics R&D, we 
must also improve the combat service support mission area 
analysis methods. A master flan for the combat service 
support mission area under development will serve as a road 
map toward other potential logistics R&D projects. 

Over the long run, the logistics R&D goal must 
be "to develop a streamlined logistics structure that 
promotes hiyh weapon system availability and rapid, flexible 


deployment Capability," to Gucte Dry cur. 
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Logistics R&D is a tool that can be used to ease 
ieee Ogistics burden of) the seldier py gmaking the ccmbat 
service support system work more effectively. Current R&D 


methods do not adequately incorforate the input of the read- 


mess Logistician. This program serves to focus the atten- 
iron Of the researchers and developers On Long -—teran 
readiness needs. Tne ShOme run, projects such as tech- 


hical data management, ammunition packaging, battlefield 
robotic ammunition supply system, and spark the initial 
logistics research and development progran. Phere 50 2 Seb 
16 J 
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V. LIFE-CYCLE COST MODEL IN ACQUISITION PROCESS 

Traditionally, military system nad a tend only to empha- 
size the quality (effectiveness) and initial acquisit#em 
cost rather than total life-cycle cost [Ref. 51: pp. 339-Saae 
The ROK Army now has to prepare cost trade-off studies, 
operate under rigid change control procedures, comply with 
cost and schedule control system criteria, develop 
Life-Cycle Cost estimates, conduct risk anaiysis and track 
selected performance parameters, and most recently prepare 
to live with Design-to-Cost as a measure of engineering 
design effectiveness. For the past couple of years, we have 
been asxed to provide ILS fcr new system acquisition. 
Therefore, the logisticians always have to have one eye on 
the ongoing program and the other on the future [{Ref. 52: p. 
jloae 


As LOGISTICS IN THE SIStsn Pip ree ers 


In the military sense, logistics is concerned with the 
various aspectS o£ maintenance ani system/oroduct support, 
particularly Erom the point in time when systems are in 
operational use. Logistics support should Le a major 
consideration in the establishment of system reguirements, 
in the development of design criteria, and in the evaluation 
of alternatives leading to the selection of a firm design 
CONG. Gubaelon-= The object is to develop a system that will 
fulfill its mission at the lowest overall life-cycle cost. 
[Ret.) 238; pee 

Systems and products have kLecome more complex as tech- 
nology advances, and logistics requirements have increased 


in general. Not only have tne costs associated with systen/ 
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product acquiSition increased significantly in the past 
decade, but the costs of logistic support have also been 
Mmeereasing at an alarming rate. At the same time, tne 
current economic dilemma of decreasing budgets combined with 
upward inflationary trends result in less money available 
for the acquisition of new systems and/or for the mainte- 
nance and support of those items already in use. 

In view of these trends, one orf the greatest challenges 
meem@ng industry, business, gcvernment agencies, and the 
general consumer of products and services today is the 
growing need for more effective and efficient management of 
our resources. The requirement to increase overall produc- 
Pevety in a resource-Constrained environment has placed 
emphasis on all aspects of the system/product life cycle, 
and logistics has assumed a aajor role comparable to 
research, design, production, and system performance during 
operational use. The need to address total system life- 
meee cost (in lieu of acquisition cost only) is evident, 
and experience HaSseStOwRtnat Logastre SUppOrt 1215 a major 
Semrrubutor to lire-cycle cost. Bileeher, experience has 
indicated that a great deal of the impact on the projected 
iife-cycle cost for a given system or product stens fron 
decisions made during the early phases of advance systen 
planning and conceptual design. Decisions at this point 
have a major impact on activities and operations in all 
subsequent phases of the life cycle. Given the 'cause-and- 

eect’ relationships and the fact that logistics costs nay 

assume major proportions, foeeeoe CSsential that logistic 
Support be considered (aS a part of the decision-making 
process) at the eariv stages of system/product planning and 
feeegi. fRef. 28: pp. 5-6] 

In essence, logistics, which includes the integration of 
many activities and elements, has become significant in each 


phase of the life cycle. Logistics requirements must be 


oe 


initially planned, and subseguently inteyrated into the 
system design process. The ultimate objective is to develop 
and produce a system deSign incorporating the necessary 
1069 LSELC. Suppor eE capability in an effective and erficient 
manner. 

Logistics in the context of the system life cycle 
involves pianning, analysis and design, testing, production, 
distribution, and the sustaining Support of a system (or 
product) throughout the consumer "Use Period". With the 
advent of new technologies and the increaSing complexities 
of system today, combined with limited resources and reduced 
budgets, it is essential that all facets of a system must be 
addressed in each phase of the life cycle and dealt with on 
an integrated basis. | 

The major facets of logistics as related to various 
program phases are highlighted as follows: 

1. Identification of need (isaa. 

2. Advance planning and conceptual design. 


3. Advance development and preliminary system design 
(Vaidacti One 


4. renee. design and development (fuil-scale develop- 
ment). 


5. Production and/or. construceson- 
6. System use and life-cycle Support (user). 


7. System retiremenee (Ret. 25eaape. ses} 


The functions involved with the system iife cycle are 
closely related to logistic supfort. Figure 5.1 illustrates 
the system development process and conveys the major inter- 
Taces between prime mission equipment and logistics support. 
A step-by-step analysis depicted in Figure 5.1 is as: 
[Reiss : p. om 

1. Given a specific need system operational character- 
istics, Mission profiles, development, utilization 
efrectiveness Ligures..- om merit,  Mailnterange 
constraints, . and environmental requirements are 
defined. rrfectiveness figures of merit may include 


factors for cost effectiveness, availability, depend- 
aD] ikea, peliabail yey, ands —SO) wen. USing this 
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a ete 


baguse 5. | System Life Cycle and Logistics Interfaces. 
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Ite Ora Maes ony, the system maintenance concept is 
defined. Operationa requirements and the mainte- 
hance concept are the basic determinants of logistic 
Support resources (Figure 5.1, blocks 1 and 2). 


MajOb Op erat mona s ace oe LOduG elon. and support 
functions are identified, and yjualitatlive and CuWaneme 
tative requirements tor the system are alloca vegmae 
design criteria (or constraints)  $#f£0r Signiticame 
indenture levels of the prime equipment as wea 
applicabie elements Gf 9 Supperr a. test and 
support eons Pee facilities, Crew Those reguire- 
ments that include logistics factors also form Dound- 
aries for design (Figure 5.1, bplOCcKS ee eancae 


Within, the boundaries established by the design 
CLIiterar alternative prime mission eyuipmpent and 
support configurations ate evaluated through | tradee 
off studies and a preferred approach 1s selecreas 
FOr each alternative, a See nog. sti ¢ Sta 
analysis is accomplished to determine the anticipated 
required resource associated with that alternative. 
Through numerous trade study iterations, a chosen 
prime mission equipment conriguration and Sup Obs 
policy are identified (Figure 5.1, blocks 5 and ee 


The chosen prime mission equipment configuration 1s 
evaluated through a logistic support analysis Cieeme 
which leads toa gross identification of loylistics 
ECSOUE Ges The system configuration (prime missiaa 
equipment and support elements) 1S reviewed in tem 
of its expected overall effectiveness and compliance 
with the initially specified gualitative and quanmem 
Cative Lequirenentomt cre, its capability to cogee 
effectively Seay the statement of need). The 
ultimate output leads to_ the generation Of da SysSuam 
Specification (and Lower vere Peele ee oa formed 
tne basis for detail design (Figure 5.1, locksmg 
dette UC iiaees ie ; 
es the design process, . direct assistance is 
PEOYiIded to Seo ee engineering POE tee in areas 
such as reliability, maintainabili Ye Sup portad. a 
and human factors. These tasks include e interpres 
tat One mer CLIRECE Las accomplishment of Specaicel 
studies; participation in the selection of cequipitems 
and suppiilers; accomplishment of predictions (reli- 


ability and maintaina s1l aye, DALtLS Loa Lior in 
PLOGreSssi Ve = Oba la na isn se mid design reviews; Jama 
Participation in the test and evaluation Of eae 
neering models and prototype eyjuipment. Ah in-depth 


oleae SUP eee analysis, based on released desu 
data, results in the identification of Specijuae 
Support requirements in terms orf tools, test and 
SUPDPOL Eee Uap menie SPpalbe7 lL epatt wep diaes: personnel 
Guantities an Scigelc traininy requirements, teem 
nical data. tae ewoay Sees oe oe packaging 
and BAD Cae requirements. Re og is ti) ea sue ort 
analysis at this stage provides (a) an assessment of 
the pee equipment design £f0r Supportability Sane 
otentlal cost/system effectiveness, and (b) a basis 
or the provisioning and acquisition of specific 
Support items (Figure 5.1, blocks 10 through 12). 


Prime mission See items are produced, 
GObsenle ted. | teomear and deployed or phased into 
full-scale OPC Eat hOmal a aliscr Logistue SUPPOre 
elements are acquired, tested, and phased into 
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operation on.an as-needed basis. Throughout _the 
Score NONE CyVeLC Ore ne System, iiJogistics data 
are collected to provide (a) an assessment of systen 
SOS tueeemVveNess wand uwane cally 1@Cntification of 
Operdting Of Maintenance probiems, and (6b) a basis 
EOE the LTeprovisioning cri sup ort items at selected 
eles wrinogmrne titel evyelo {Figures d4:1, blocks 13 
through 16): [Ref- 28: pps. 7-101 


Beene cOQULSITION PROCESS AND COST-EFFECTIVENESS ANALYSIS 


mer ACGUISItIionsotrategqy in ROK 


Acquisition means the acguiring by contract with 
appropriate funds of supplies (including construction) by 
and for the use of the Government through purchase, lease, 
or barter, whether the supplies or services are already in 
existence or must be created, developed, demonstrated, and 
evaiuated. Acquisition begins at the point when agency 
needs are established and includes the description of 
reguirements to satisfy agency needs, SOllei tation and 
selection of sources, award of GOMrenacts, Collen ace 
mm@anecing, contract performance, COMEPaAGENaadNINnistra tion, 
and those technical and Management functions directly 
related to the process of fulfilling agency needs by 
Semeract. { Ref. 53: p. 19.0] 

Small countries are not normally capable of satis- 
Tying ali their military needs through internal manufac- 
turing due to a lacx of domestic resources. The required 
combination of large amounts of capital, raw materiais, 
advanced technology, and skilled manpower needed for the 
establishment and operation of defense-oriented industries 
Sumecgarely be found in sSmali countries {Ref. 55: Dees |e 
Even if these were present, learninj curves argue against 
small production levels. 

The acquisition strategy of weapon system can be 
divided as follows: 

Per ociae—DrO@ue ti On. 
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22 YSO=cROduc 26m 

3. IPect Ppuretae- 

u. Cooperdtive Bueduet ome 
Se) a aie cece 

6. Vilaxed type 


In the concrete, seli-production comprises pureweee 
and production, "copy = production of the existing system, and 
modi £iCatlLonepr oduct ele ne Co-production includes technology 
import, license, royalty, and hardware import type. Direct 


purchase can be classified by furchase route and condition. 


Cooperative production involves joint production, joint 
venture, and multi-national” andusteye Military aid is 
divided into grant-aid and foreign military Save, (tie En 


developing countries whose industry and economic power are 
behind, self-production may not be the best alternative. 
PReL .) Sis Sec 

What is the best strategy? it depends on the 
Situation. Under the enemy's threat and time constraint for 
self-production, direct purchase may be the best way. Also, 
co-production may bea better stratejy because of limited 
technology to produce high-level systems. Sometimes, joint 
production was taken by allied nations to improve economical 
benefits and strengthen the allied relationship. 

Seif-production of weafpon system must be the ulti- 
Mate goal for ROK self-defense endeavor. ROK has concen- 
trated on self-production since 1976, even if it has some 
disadvantages such aS more R&D and production cost, more 
time, and higher failure probability during R&D. But, 
has advantages such as techno-economic effects to the other 
industries, enhancement of people's morale, and inspiration 
of self-defense spirit. Therefore, this thesis focuses on 
the required decision-making during the acquisition cycle 
When ROK selects the seli-production strategy. fRef. 51: 
pp. 10baiZer 
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Pe COs etme tee an tne WccUlLSi~t1on Process 


The program acquisition cycle requires cost esti- 
iheeng £Or Cach program phase in order to maintain totai 
PeoglLam cost visibility. This cost visibility is required 
to ensure adecuate control as well as the basis’ for deci- 
Somos aditecting the continuaticn and accomplishment of the 
program objectives. [Reif. 56: Pp. 1] 

The phases of the acquisition process consist of 
evaluation and reconciliation of heeds, exploration of 
alternative systems, competitive demonstrations, full scale 
Sever opment, test and evaluation, production, and deployment 
and operation. Sance acquisition costing varieS among 
orTIganizations, an attempt to describe fully and precisely 
costing in the acquisition process throughout the Government 
would be too detailed. It is sufficient to present an over- 
feeewe Of COSting and pricing functions in the respective 
phases of the acguisition process and to differentiate these 
functions with respect to their uSes in planning, budgeting 
mmemcontracting. {Ref. 54: p. 3] 

The conceptual phase of the acquisition cycle iden- 
tifies the needs and goals for a new system according to the 
activity's misSion and evaluates the means to Satisfy these 
mission needs. Hence, the basic need for a new system must 
be aidentified and defined in terms of the mission need. 
Current acyuisition guidance stresses that the mission need 
Statement should not bre expressed in terms of needed equip- 
ment, foie instead, ion termS of basic performance 
requirements. Therefore, each activity Should investigate 
and compare the cost, effectiveness, and risks of alterna- 
tive approaches to provide the kas2s for selection of one or 
more systems which warrant further development to satisfy a 


valid element need. 
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The demonstration and validation pnase of the acgqui- 
Sition cycle begins once this need has been established. [In 


this phase, the major program characteristics of the systen 


such as technical, schedule, and cost requirements are 
refined and vaiidated through extensive study, analysis, 
test, and evaluations. The cbjective is to validate the 


choice of viable alternative systems or critical subsystems 
and to provide a basis for selection of a system for full 
scale development according to mission needs. 

In the full-scale development phase and initial 
production the mission need is again reaffirmed and the 
validation results reviewed. Upon completion, selection of 
a system or eguipment for full-scale engineering development 
and initial production is approved, the principal items 


necessary for support are designed, anda minimum rumber of 


models are either constructed or simulated, tested, and 
evaluated to provide actual performance data. pased on 
results obtained in this phase, the system is defined in 


terms of technical performance, schedule, and cost. A deci- 
Sion is then made on whether or not to proceed with full 
scale production. Once the production phase is initiated, 
the system 1s produced for operational use along with any 
necessary Supplies, LEatnwng and support equipiient. 
[Ref. 54: p. 4] 

It should be apparent that the acquisition process 
1s a series of seguentiai steps. There is a steady progres- 
Sion from need determination to receipt and use of the 
purchase equipment or service. Correspondingly, there is a 
series of reviews, redeterminations, and adjustments to 
accommodate to changes inf need or LTesource availabidviae 
The critical dependence of major systems accuisition plan- 
niny on innovative and reliable cost estimating nethodolo- 


gies is recognized in today's acquisition management policy. 


Agencies acquiring major systems have to maintain a 
Capability to predict, review, assess, negotiate and monitor 
cost inall phases of the life cycle. Continuous cost 
predictions and subsequent reassessment must be considered 
by the agency head at key decision points. On the basis of 
estimated life-cycle costs, appropriate trade-offs can be 
made among cost, scheduies, and performance. 

The acquiSition of a major and compiex system is a 
series of iterations of the process shown in Figure 5.2. 
This illustrated process is used by US Federai Government. 
Tie validation, full-scale development, Ana we pLoduct 10n 
phases are each acguisitions in their own right. The same 
actions are taken during each phase a costing and review 
function is added between phases. 

The acquisition process spans a number of tradi- 
fend! Lunctions — planning, Mier nce COnLraSting, and 
Pemteract administration. Each of these functions contains a 
distinct area of Specialization. The traditional functional 
Span in the acquisition process has produced a oprcblem in 
definition. The costing effort and technigues in the plan- 
Ring process differ from those used in the contracting 
process. Therefore, we have defined the following terms for 


Meewan this thesis. [Ref. 54: pp. 5-8] 


fee ACGUISition Costing -~ ihe total process of devel- 
Sreneee  PlLepa rei ngs Spun IOm toner aeGe a 'coSt to the 
Government! for goods or services. It encompasses 


the activities of cost estimating, cost analysis and 
price analysis. 


Ze Cost Estimating - The development of an expected 
value orf the total ‘total to the Government! without 
the knowledge or benefit of a definite bid for the 
specific goods or services. 


ANGCONelLACcOr  SWEOSt aiid Ericing data to determine the 
probable cost to the contractor to supply the goods 
OP SehVeLe CS. 


4. Price Analysis - The review, in varying detail, of a 


prospective price, without evaluation of the separate 
cost elements of that price. 


NEEOS 
SETERMINATION 


| 


Cost 
ESTIMATION 


= 






EXECUTIVE 
aes es eee REV ees 


Sree 


REQUIREMENT 














INAPOQOPRIATE 
COST Covet 


APPROVAL 


| | 


SUO0GET PREPARATION 
ANO APPROVAL 


ALLOCATION OFFERS 
FROM REQUEST 


FUMOS APPORTIONED 
ANO COMMITTED 


SOLTEIT 2GIONS 
PREPARED ANNO 
SUBMITTED 


8:0 
EVALUATION 
INSUFFICIENT 

FUNOS 


INSUFFICIENT 
PERFORMANCE 


SUFFICIENT 
FUNOS ANO PERFORMANCE 


CONTRACT 
AWARO 


CONTRACTOR 
SURVEILLANCE 
OVER RUN OR 
UNOER RUN 
PEQIFORMANCE 
AS PLANNED 


PLANNING 


i 


SUOGETING 


ie 


CONTRACTING 


| 


CONTRACT 
ADMINIS TRATION 


| 


| 


SSS i OS EE iin GRE ES GD Gin GO an Go eee ED Ge ieee Ge Ga Ee elie Gye ct ciel eR is GN iin ee Ge ei SS ee eee ee eS es ES ae 


COGISTICS aN0 
| OPERATIONS 
Fag wr eo. 2 Costing/Pricing in Federal Acguisition Process. 


112 


eer COSt-ETfectiveness(Ck) Model 


at Ga eee eee eS eS — =< =o 


ae Overview 


The develcpment of a system or product that is 
cost effective, within the constraints specified by ofera- 
tional and maintenance requirements, 1S a prime objective. 
Cost effectiveness relates to the measure of a systen in 
terms of mission fulfillment (system efrectiveness) and 
total life-cycle cost. Cost effectiveness, which iS Similar 
to the standard cost-benefit analysis employed for decision- 
Making purposes in many industrial and business applica- 
tions, can be expressed in varicus terms (1.e€-, one or more 
fagures of merit), derending on the specific Mission ofr 
system parameters that one wishes to measure. The prime 
ingredients of cost effectiveness are illustrated in Figure 
eee | Ref. 28: pp. 21-22 } 

Cost-effectiveness analysis provides a concep- 


tuai framework and methodology for systematic investigation 


of alternatives. It enables the user to choose _ the 
preferred alternative out of many approaches. BY appiying 
the analysis procedutfe, it becomes possible to select the 


optimal alternative for achievement of the yoais defined 
Within the allowed constraint boundaries such as budget. 

Of these two elements, cost 1S easier to measure 
and nandle because it can be expressed by a single, monetary 
oe e . Bifectiveness 1S harder to deal with. it can be 
presented both in terms of certain parameters which aave 
clear-cut numerical representations and others which are not 
Begadtiy cuantifiable. This section concentrates on guanti- 


fiable effectiveness measures that can be defines by mathe- 


matical formulas and expressions, Such as Operational 
Availability. 
Dah someneccOGniIzZed strat political, Kore abel elagrel 


other non-guantifiable aspects are of great importance in 
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Figure 5.3 Prime Cost-Effectiveness Elements. 


any decisien process [Rene S55) ,;p. 92a However, their 
treatment is considered to be of such complexity as to be 
beyond the scope of this thesis. The following section 
describes cost and effectiveness terms with regard to a 


procurement decision process. 


b. System Effectiveness 


System effectiveness 1S often expressed as one 


or more figures of merit representing the extent to which 


the SyStem is able to perform the intended function. The 
ITigures of merit used may varv considerably depending on the 
type of system and itS misSion reguirements, and _ should 
Bemoider the following: fmRef. 28:p. 20] 


1. System performance parameters, such as the capacity 
ic ee Wo mm ati wi ald Cam ot ewCl1ght OL Val airplane, 
destructive capability of a weapon, Gil aerineele ery O le 
letters Pogee sed through a postal system, amount of 
Cargo delivered by a transportation system, and the 


BeGUEaey POL nd tddam Casal li ty. 


2. Availability, or the measure of the degree a system 


LSMEn Micsoperable and eccmmittable state at the start 
Xa mission when tne mission 1s called for at an 


unknown random point in time. Phas iS often called 
Ioposeanlond Leadinesc.s Avallabiaity aS a function 
Oz operating time (pe oa bi) aay ) and downtime 


(mAaintainabiiity/supportability). 

3. Dependability, or the measure of the system operating 
SordtelOnm ateone Of NOre PoLnmtS dCUuLrings® the mission, 
given the system condition at the start of the 
mission (1.e., avail) De DeCNGdavL lity 12s a 
function of operating time (reliability) and downtime 
Ciicwisitie cd Irene Ni 7 SUD Orta ety jee 

A combination of the foregoing considerations 
(measures) represents the system effectiveness aspect of 
totai cost effectiveness. BY inspection, one can see that 
logistics impacts the various eiements of system effective- 
mess to a Significant degree, - particularly in the areas of 
availability and dependacility. System operation is highly 
dependent on support equipment (handling equipment), oper- 
ating personnel, daca oni aciel a thes - Maintenance and 
system downtime are based on the availability of test and 
Support evjulpment, Spare/reéepair parts, maintenance 
personnel, data, and facilities. The effect of the type and 
quantity of logistic support 1s measured through the parane- 
ters of system effectiveness. [Ref£. 28: p. 21] 

ie cotmycd ks, ou vamc tymon enocols and defini 
tions or system effectiveness have been developed using 
different concepts of effectiveness. These models base 


their measureS upon combinations of terms such aS M1sSion 


reliability, operational readiness, icgeeaol. tty, design 


adequacy, Capability and wWwrereizaeeeo Among all these 
terms, availability is the one of the most commonly used, 
and wili be emphasized in this part because of its logis- 
ticai importance. 

Although several types Of availability aime 
det 1 edu Genne lm emniny AChieved, and Operational); tie one 
considered to be important for effectiveness evaluation 
purposes during the use period of the system 1S Operational 
Availabiiity (Ao). It is more closely related to the uaccu-m 
operational environment than the other two measures and is 
affected more bv user decisions than the others. lt gs 
defined as: [Ref. 55: pp. 23-24] 


MAS eee ee 


O 


Mean-Timne Between Maintenance Actions 


Where jmmee Do 
aI Mean Down Time 


DT 


Availability concerns itself with the operating- 
time (Reliability) and dowp-time (Maintainability) , (epema 
being system design characteristics. In dealing with elec- 
tronic systems, the failure rate (A) can often be considered 
as constant through the use period. It enables one to fita 
Poisson distribution to the number of failures which occur 
during a given time interval ina system. As a consequence, 
the times to failure can be described by an exponential 
dats trl ome One Reliability is defined to be the probability 
that the system survives over a given time interval. Tt as 
therefore a function cf time (t) and can be described mathe- 
matically by the ftornmusa: 


ao ~ t/t Be 
. = e 


R (t) 


Mean Time Between Failures 


where, MT BE 
A Failure Rate 


ot 
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The design for maintainability directly affects 
many of the resources needed fcr performance of the Support 
pee rvyitieS during the life cycle. These play a major role 
fameceterMination of life-cycle cost, accounting for more 
than the procurement cost. iPiimparstrellar, MP2 includes all 
time elements needed to retain the system or restore it to 
an operational condition (preventive and corrective mainte- 
Mance) as well as administrative and logistic times. The 
user Shouid minimize those aspects of these time elements 
within his control if he expects to maximize the operational 
evel lability. 

Experience has shown that reliability and main- 
tainability predictions provided by the manufacturer tend to 
be over-optimistic. The value of the MTBF, even if proven 
in a demonstration test, uSually turns out to be several 
times lower when the system is placed in the actual opera- 
tional environment. ii a dats One actual repair times 
obtained in the field, exceed up to several times those of a 
Maintainability demonstration. These facts should be seri- 
ously considered when using reliability and maintainability 
data for effectiveness and ccst predictions, and when 


applying cost-effectiveness analysis. [Ref. 55: pp. 26-27] 


c. Life-Cycle Cost 


Life-Cycie Cost inciudes the cost associated 
with all system activities pertaining to research and devel- 
@ement, design, test and evaluation, production, construc- 
mom, product distribution, system operation, sustaining 
Maintenance and logistic support, and system retirement and 
disposal [Ref. 28: p. 67]. The development of the LCC for 
use in system evaluation was motivated by the fact that the 
Major part of user budgets are spent on operations’ and 


mevOmeradG tivities [| Ref. 55:3 p. 2/7]. 


LCC is of particular significance in Pme deta 
tion of logistic support requirement, since the costs asso- 
clated with the system support are increasing at an alarming 
rate and often exceed the cost of system acquisition 
fRef. 28: p.~. 68]. The main motivation behind the LCC method 
is to make trade-offs possible which enable savings to be 
made during the use period by increasing expenditures during 
the acquisition period, and thus to lower the total cost of 
the system. 

In developing life-cycle cost figures and 
computiny total cost, several steps are required. These 


will be suggested more thoroughly in the following section. 


d. Cost-Effectiveness Trade-offs 


Any system 1S a resuit of trade-offs and compro- 
mises performed during different phases of its development 
ands. These trade-offs may be divided into two major 
categories. 

The first category, system erfectiveness trade- 
offs, includes those pertaining to various characteristics 
of the system, such as reliability, maintainability, and 
eUVicala clit yy esiegteaes It 1s possible to produce a highly reliakle 
(low failure rate) ora highly maintainable system (cuickly 
restored), but the same operaticnal availability may also be 
achieved by trade-offs between these two. The most suitable 
balance between them may be based on the relative costs. 

Another category includes trade-offs among cost 
categories. Higher investments during the R&D phase nay 
reduce production costs, and both may increase or decrease 
expenditures during the use period of the system (08S 
COSIES)2 

These two major categories usually do not occur 


independently of one another. Decisions with regard to 





module size, repair policies (maintenance level and repair 
vs. discard), types of maintenance (corrective vs. preven- 
Eve) , level of automation, human factors (man vs. 
machine), and packaging influence costs as weil as systen 
performance. AS a consequence, the composite or  cost- 
Emeectiveness balance should be sought which allows the user 
to have the best system possirle subject to technological 
and budgetary constraints. In caseS where equipment is 
Bougnt ‘ofr the shelf,’ the Spectrum of trade-offs is 
limited because many deSign features are aiready built into 
the system. [Ref. 55: pp. 30-31] 


Cos APPLICATIONS OF LCC MODEL 


When ROK Army considers the development of =wearon 
system, it must decide between the appropriate alternatives. 
In this case, cost estimating plays an important role in the 
analysis of alternatives. This section describes the basic 
elements and general basic concerts to all cost estimates, 
costing method and a common frame work for life-cycle cost 
estimates. Finally, this thesis suggests a Sampie example 


for acquisition decision. 


1, Basic Elements to ali Cost Estimates 


AE Certain “nmtlestones throujhout the acquisition 
process, a decision is to be made based on the probable 
Meree-cycie cost of acyuisition (e.g., between alternative 
systems, whether to start PE OdGeuen, CtC.)-. This decision 
must be made based on the amount of data available to the 
afalyst at the moment [Ref. 54: p.- 12}. The critical depen- 
dence of major systems acquisition planning on cost esti- 
Mating methodoiogies Can be recognized in today's 


@equiSition management policy in KOK military. Tomade. Gost 


estimating successfully, organization, data and analysts are 
essential factors. We can maxe cost estimating and analysis 
organization immediately, but it takes long time to collect 
available data and €o© traim goOcdwama rc 

One of the most vitally important stens in the ween 
estimating 1s to assembie an appropriate data base [Ref. 57: 
Deen SOne The US government has Leen collecting cost and 
program data on weapon and suppcecrt systems for many years - 
sometimes in detail, sometimes in highly aggregated form. 
Consequently, 1t 1S surprising that the right data seidon 
seem to be available when an estimating job 1s required 
{Ref. 58: p. 11]. Since the data problem is fundamental, 
the ROK military should establish the effective data base 
system. We note that of the total time involved in tne 
process of developing cost estimating, more effort is typi- 
caliy devoted to the assembly of a consistent data base than 
anything else. ROK military also devotes a considerable 
effort to making good analysts. What a cost analyst is: 
[ Ret see Dicemale i 

1. A cost analyst is an individual qualified thomas 
formal training and work experiences to_ provide to 
Management the most credible and realistic cost 
eS@timiaces. 

2. A cost analyst ais broad-gauged and management 
oriented, which 1s €o say he 1s Interested 20 aiemeue 
pating and identifing issues of management import. 

3. A cost analyst. is a multidisciplined professional who 
ones Operations resea ren, engineering and econo- 
metric techniyues to prepare, evaluate and validate 
€OSe eS fila pose 

4. A cost. analyst is interested in_ assuring _ that the 
overall cost to the Government of materiel systems, 
rorces, .uhits and activities iS presented in wae 
which yield cost reaiism and thereby improve the 
ailocation and management of Army resources at all 
Levels. 

5. A cost analyst 1S product oriented,” conducting Ceee 
research and analysis, and producing technical papers 


and reports containing findings and, where appro- 
priate, recommendations. 
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in Concilusiten, tne efitective and efficient organiza- 
tion, appropriate data and skiliful anaiysts are essential 
to make the best analysis on acguisition alternatives in the 


ROK military. 


2. General Basic Concepts to all Cost Estimates 


ae Inflation and Discounting 


Mbt etoteanaesdlsGounting Can both be used to 
modify future costs to present costs [Ref. 55: Des © ||. 
Inflation 1s the term applied to upward movement of price 
leveis overtime. Discounting is a technique for converting 
Various cash flows (cost streams) to economicaliy Comparable 
amounts at a common point in time, considering the time 
cemeue Ci money [ Ref. 59: pp. 5.1-5.2]. Vai ous GOS te <5 ti,— 
mates can te presented either in "current dollars" oor in 
Meoemestant dollars", with the first preferred {Ref. 55: p. 
186 }. 

The effect of inflation and discounting can be 
combined into an adjustment factor for each year's cost by 


mmmeewing Lormula: [f[Ref. 60; p. 121] 


where, ea) Use NaC LOL 
1 = average inflation rate/yr 
d = average discount rate/yr3? 


Usually, military organizations do not havea 
predictable stream of revenues. Therefore, the present 
value method can be modified into a discounting method 


Meet. DD: p. 187). 


39The current discount rate specificied by US Office of 
the Secretary of Defense 1s 10 fercent. 


2) 


ore Sunk Costs and Inherited Assets 


Sunk cost is the summation of ail past €xpencums 
tures or irrevocabiy committed funds related to a given cost 
estimates. So, sunk costs are generally rot relevant to 
decision-making as they reflect previous choices rather than 
current choices, but sunk costs can become relevant in cases 
where they represent assets that would be employed in lieu 
of new assets in some cost-effectiveness analysis. 

The use of assets already in the military inven- 
tory (inherited assets) requires careful evaluation during 
the conduct of@e@est analysis. Each inherited asset must be 
evaluated on its own merits and in terms of whether its use 


in connection with the system or force being costed will 


cause future expense to the military. If it does causé a 
future cost, that expense must be ancluded in some cost 
element in the estinate. If it does not, it shew? 


treated as sunk cost. [ Ref. 59: p. 4a) 


Cc. Range versus Point Estimates 


The use of a point estimate does not reflect the 
uncertainty associated with the estimate. It also implies 
that it 1S a precise Cost. For these reasons, a range of 
cost should be provided based on the inherent cost esti- 
Mating uncertainty. The level at which the ranges can be 
provided is dependent upon the level at which the costs are 
estimated. Hithin the limitations imposed by the data tase 
and cost estimating approach employed, ranges Should be 
presented at the highest aggregate level. 

In addition, an analysis should be nade of the 
sensitivity of projected costs to all critical assumptions. 
This should include factors such as the impact of changes in 


performance characteristics, changes in configuration to 
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meet performance reyuirements, schedule alterations and 
aiternative production processes. Therefore, a cost sensi- 
tivity analysis should be provided in terms of high and low 


Seaermate assumptions. [{Ref. 61: p. 3.0] 


dae elGeatnentmonr, Uneecr taint y 


Uncertainties in estimates of resource reguire- 


ments for future systems arise from Many sources. We can 
consider two categories of uncertainty: requirements uncer- 
tainty and cost-estimating uncertainty. Requirement uncer- 


tainty refers to variations in cost estimates stemming from 
changes in the configuration of the system beiny costed. We 
note that uncertainty about reguirement comprises 70 to 80 
Meeeent Of tOtal eStimate uncertainty in the US military. 
Meet. 62; p. 1] 

Gest-est! ldebeng UnCeCrbEaInty Lefers to Variations 
Mao st estimates of a system for which the configuration is 
essentiaily fixed. It can arise from a variety of causes. 
dian overall context, the following might be singied out: 
errors in data, errors in cost-estimating relationships, and 
Sameeapolation errors. [Ref. 58: pp. 131-133) 

Daccrilethteon uncer tarymey 2@ilescOSt dtialysis has 
been studied in terms of various methods: cost sensitivity 
analysis, variance analysis, and Monte Cario technicues*%°0 
meee O05; pp. 133-154]. 


40/7 Ref. 58] describes cost Sensitivity analysis, vari- 
ance ahalysis, and Monte Carlo method in details. 


le 


e. Learning Curve 


FOr Hany years the aerospace industry sen © nemue 
has made use of what variously have been called "learning", 
"progress", "improvement", or “experience"™ curves to predict 
reductions in cost as the number of items produced 
increases. Thesedays, the learning process iS a phenomenon 
that prevails in many industries in the world; its existence 
has been verified by empirical data and controlled tests. 
Although there are several hypotheses on the exact manner in 
which the learning or cost reduction can occur, the basis of 
learning-curve theory is that each time the total guantity 
of items produced doubles, the cost per item is reduced to a 
conStant percentage o£ its previous cost. {[Rets 58> pon 

Therefore, we should draw an cumulative average 
jearning curve rate or a unit learning curve rate which can 
be applied to the increase in froduction efficiency, in so 
far as costs subject to the learning function are concerned. 
This rate approximates an "80% curve" which means that when 
quantities of production are doubled on item, cumulative 
average Man-hours shoutd be reduced 20% [Ref. 63: p. 9]. 

The relationship between cost and quantity may 
be represented by a power (log-linear) equation of the forn 
[Reis 36 toe Ger 7 le 


where, a unit learning curve (a cumulative average) 


the cost of the first unit sprod cet thems ame 
the Sore of the learning curve (the same) 
the cost of the Xth unit (the average cost of 

the X units) 


Re oY 
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3. Cost Estimating Method 


A cost eStimate iS a judgement or opinion regarding 
Mm@emcOst OL dh Object, commodity, or service {(8ef. 58: p. 
els In the early planning and budgeting stages of now 
Pega. sitions, no bid or proposal is usually available for 
analysis, hence, cost estimating must normally be used 
fect. 54:3 p. 13}. 

The challenge to cost analysts concerned with mili- 
tary hardware is to project from the known to the unknown, 
to use experience on existing eéguipment to predict the cost 
ort advanced weapon systems: Korean indigenous missiles, 
pienetar ts, tanks ana APCs. The technigues used for esti- 
mating hardware cost ranye from intuition at one extreme to 
a detailed application of labor and materiai cost standards 
fomene Other [Rei. 58: pp. 1=2.)2 The technigues of cost 
estimating may be grouped into four generic categories: 
analogy, expert Ocranrot, parametric and engineering 
eStimates [Ref. 54: p. 13]. 


dnd lL Ogu 


This method is based on tne premise that the 
current acquisition is identical or very similar to previous 
aca@uisitions. A comparison and analysis is made of any 
Similarities at either the component or parts level. Lo 
make the comparison the costs associated with the previous 
acquisition must be verified and justified, then adjusted 
ferent lation by using cost indices. The analyst should 
review the itevel of technology employed and reflect these in 
Miepestifate. Adjustments should be made for any changes in 
specifications, quantities, or delivery schedules. 

eStimating by analcgy is used primarily when 
there are very few Similar systems. The data must be care- 


meveclassliiited Dy type of article to be acguired. This 
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classifying must be sufficiently detailed to allow careful 
comparison oz both total systems and various subsystems: 
Since tnese subsystem components could be in totally unre- 
lated systems (e.g., a power source for an airborne radar 
System could be identical to one required for a ground radio 
jammer), it 1s necessary, or at least desirable, to classify 
by each separate logicai subsystem ievel. Data sources 
Should incluce a history of alli recent acquisitions, cata- 
logs, and federal supply schedules and should not be limited 
to acquisitions of the department or agency seeking the 
information.) “ff Rete, Sos cpm) 

The major drawback to estimating Dy analogy is 
that it is essentialiy a judgement process and, as a conse- 
quence, requires considerable experience and expertise to be 
done  suecessmn live However, for the miiitary cost anaiyst, 
analogy can be useful for a rough check of an estimate. 

Because a private concern generally has informa- 
tion only On ts Own Produce. ; much of the estimating in 
industry is based on analogy, particulariy when a firm is 
venturing into a new area. For example, in the 1950s, the 
US Douglas aircraft company (Ncdonnel-Douglas) made a good 
estimate on the Thor intermediate range ballistic missile by 


comparing Thor with the DC-4 transporpe ate omane- { Ref. eae 
Pp- 6-7] 


bs AMEX pert Oftnaoe7 


Another technigue of estimating is the applijgae 
tion of expert opinion. In its simplest forn, this approach 
to estimating CconsiSts Ofgan individual providing ayproe ome 
cost based on personal knowledge of similar items or the 


amount of work needed to perficrm a task. More often “32 
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moditiea Delphi method*! is employed, where a panel of 
meaperts Cach provide their ratiokale for an expected cost 
and argue their respective viewpointS untii a general 
consensus iS achieved. The majcr drawback to this technisgue 
momeere inability to find an expert or to support the results 
With any guantitative analysis or data. Expert opinion 
relies on personal estimates using such concepts as "more 
than" and "less than" rather than factual knowledge of 
detailed work inputs and dollar costs. Times t Y PemOmues tis 
Mating technigue resultS in a broad estimate or round order 
of magnitude employed in the earliest stages of the acgquisi- 


tion process when very littie data is available. fRef. 54: 
P- 14] 


c. Industrial =ngineeriny Procedure 


Estimating by industrial engineering procedures 
can ke broadly derined aS an examination of separate 
segments of work at a iow level of detail and a synthesis of 
the many detailed estimates intc a total [Ref. 58: p. 2}. 
So, the total cost of an hardware 1S the sum of the costs of 
all of its elements. These elements include material, 
jlabor, indirect costs, overhead and profit. To use engi- 
neering detail, it is necessary to be able to estimate the 
required work input and material for each subtask. This 
information is often arrayed in the form of a work breakdown 
Structure. Once all the material and labor requirenents 
have been inserted, each requirement is priced and summed to 
arrive at the total cost for a job. Thus, small percentage 
errors in each of tne detailed estimates can result inh 


Menge absolute errors in the totai. [Ref. 54: p. 167 


4ipelphi method is the procedure that the judgements are 
time tiaependentiymand anonymously, pooled, summarized, and 
then fed back to the JIS: Pi micmenaeund Of OP1NlOn-. 
ieomemaGetdal 15 in fkRef. 51]. 


za 


Industrial engineering estimating procedures 
reguire considerably more personnel and data than are likely 
to be available to government agencies under any foreseeable 
conditions [Ref. 58: p. 5]. In a complicated hardware casey 
they take much time and are costly to both contractor and 
government during a period of limited funds. Moreover, for 
Many purposes they have been found to be less accurate than 
estimates made statistically [Ref. 58:  p. Se However, 
engineering methods are moSt appropriate when the military 
has responsibility for design and preparation of detailed 


specifications [{ Ref. 54: ps. 16 j. 


d. Statistical Procedure (Parametric) 


In the statistical approach, estimating “seu. 
tionships that use explanatory variadDies such as weight, 
speed, power, freguency, and thrust are relied on to predict 
cost at a higher level of aggregation than the industrial 
engineering [Ref. 58: p. 2]. | 

The relationship that a variable has to cost is 
called a cost estimating relationship({CER). The CLR (ame 
often expressed aS a mathematical egquation(linear or nonli- 
near) that allows the estimatcr to project the cost of an 
item with a vaiue of the explanatory variable that differs 
from those currently available. 

Data requirements for parametric estimating are 
extensive. The cost estimator must recognize which vari- 
ables have a valid relationshif to cost. Once developed, 
CER's must be continually updated and refined as new data is 
obtained. The new data adds to the data Ease allowing the 
CER to become more useful. Tt 1S evident that CER Ss may eae 
constrained by the need for a suitable data base of similar 


systems. Altnough parametric analysis may be used through 
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the acquisition cycle, it must be used extensively during 
the conceptual and validation phases. 

Parametric costing is thought to be a more reli- 
able method than exvert opinion, and probably more reliable 
than analogous costing. The reason is most likely more a 
mometion OL definition and use than fact. [Ref. 54: p. 157 

Although statistical procedures are preferakle 
in most situations, there are circumstances when analogy or 
industrial engineering techniques are reguired because the 
data do not provide a systematic historical basis for esti- 
mating cost behavior on a combination [ Ref. 58: p. 7}. 

in conclusion, in any Situation Ehe estimating 
procedure to be used should be determined by the data avail- 
able, the purpose of the estimate, and, to an extent, oy 
such other factors as the time available to make an 
estimate. The essential idea to be conveyed in this section 
is that, when properly applied, statistical procedures are 
varied and flexible enough to be useful in most situations 
that ROK Military analysts are likely to encounter. 
Although no specified set of procedures can guarantee accu- 
racy, decisions must be made: it is essential that they be 
based on the best possible information. The anaiyst must 
seek the approaches that will provide the best possible 
answers, given the basic information that 1S avaiiable. 
mer. 965 : p. 9] 


Trin coulOnehreamework for Lriec=Cycle Cost Estimates 


DOmerak;, the general methods of estimating a new 
weapon system cost have been introduced. General conception- 
of life-cycle cost described in the previous section. We 
need a complete, detailed and fully documented estimate of 
system life-cycle costs accomplished by the system proponent 


(weapon system project manager), but overall study is beyond 


Zs 


the purpose of tnis thesis. This section describes yeneral 
guidelines and procedures fiora system lIitS-Cvele Yeo 


estimates. 


a. A General Guide for LCC 


In developing LCC figures, one oz the first step 
is to construct .@ cost DrLeakdovn StLruecruree@r a izes 
cycle CBS is an ordered breakdown of the components of LCC, 


which represent an accounting modezj for LCC estimates. 


Although a standard iife-cycle CaS does not exist, many 
common elements are aAincluded ina lot of then. The first 
breakdown ievel includes usually four categories: Research 


and Development, Investment, Cperations and Support, and 
Retirement and Disposal Cost [Ref. 55: p. 187]. A possible 
life-cycle CBS is illustrated in Figure 5.4% | Kefs) 262 
66 jz 

The second step is estimate each cost oDy 
category in the CBS. Cost analyst must consider the efiects 
of inflation, learning curves, and any other factcrs thae 
ace likely te cause changes in cost, upward or dcwnward. 
Cost estimates are derived from a combination of accounting 
records (historical data), project cost projections, Suge 
proposals, and predictions. 

A common ‘framework for general cost estimates 
can be evolved under the following criteria: [ Re=. 65: "ea 
LOG 

1. jIt must be compatible with both top-down and 
pottoms-up cost estimating approac hes. The framework 
Must not, by itS composition, reclude use of eiltiem 


ap roach. It must be compatidie with cost analysis 
DOLIlCy and Convent tome 


2. It must capture 100 percent of costs. It must De 
comprehensive but not necessarily detailed. 


ae It must be te aoe ae To er Sim He EO aU ie 
levei o£ cost analysis detail is essentia 
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There are alot of weapon systems in the ROK 
Army. A weapon system can be broken down into the several 
specific system types: aircraft, missile, surface vehicle, 
electronic and ordnance systen. Each specicic systen Gag 
also be broken down into several functional components: fire 
control, armament, peculiar Support equipnent, connon 
Support equipment, and so on. So, life-cycle cost estinate 
should be conducted in all functional components of each 
specific systen. The life-cycle cost estimates for discus- 
Sion of system in general is presented in Figure 5.6. 
ket Os  Dewcmoe 

The next step 1S to compute and to add each cost 
for each year in the system iife cycle by general equations. 
The following section make explicit a common framework for 
Gast  Feolpu td elamsr Individual first-level cost Z£dae@tomee 
estimated for each year in the life cycle in terms of the 
actual anticipated cost for that year (1.e., inflated cost), 
ace totaled and projected in the context of a cost profile 
illustrated in Figure 5279) felts 2c > -meee oe This propa 
reflects future life-cycle budgetary requirements for the 
systen. 

The next step 1s to evaluate alternatives. Each 
alternative configuration 1s refresented by a different cost 
profile, Since cost-generating activities will vary from one 
instance to the next, reliability and wmaintaeinag bia, 
factors will be different, and the specific logistic support 
requirements wiil be unigue for each Situation. Figure 5am 
reflects the cost profiles for three potential systen 
configurations being considered for a single applicaticn. 
[Reis "282 poo! 

The comparison of variouS possible courses of 
action reguires that the cost associated with alternatives 
in yuestion be compared on an eguivalent basis (i.e., the 


point in time when the deciSicn is _ to be made, which is 


tS 





System A 


System B 


/ System C 


System Life Cycle, Years 


Begure 5.5 Life-Cycle Cost Profiles of Alternatives. 


System Cost, DolJars 


generally considered as the present time or now). Thus, the 
Seats for each year in the life cycle (for each profile 
being evaluated) are discounted to the present value. Final 
decision can be made at the decision point in terms of the 
comparison of each’ present value, 1f each effectiveness 


Bemieens Same. [ Ref. 28: pp. 68-77} 
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System Cost, Dollars 
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A Life-Cycle Cost Profile. 
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b. Research and Development (R&D) Costs 


The term, "R&D cost", is generally defined to be 
the sum of all costs resulting from applied research, eéngi- 
heering design, analysis, develcpment, test, evaluation and 
Managing development efforts related to a specific weafon 
systen. The R&D costs incurred during the accuiSitwen 
process of a weapon system represent major commitments of 
resources. Clearly, these relatively large sosts warrant 
comprehensive review during the (acyudsitwon process. 
Specific reasons why R&D cost eStimates are needed are: 
[Rete Oo sete teeny 

1. To permit labor savings. 
2. To permit trade-offs between life cycle phases. 


3. To_achieve better balance between equipment purchase 
and repair. 


4. To perform better comparisons between new materiel 
systems. 


5. TO provide management visibility of critical resource 
BEC e Memitios 

The R&D cost elements are listed in Table VIII 

with elements numbers to indicate first and second level of 

indenture elements. The second level elements sum to the 

first levei elements of the R&D cost. [Rei swos: pp. 
ZO et 

AS a practical matter, the second level of EF&D 

costs should be computed. Therefore, 10 general equtions 

are needed to compute each element of second level. Each 

equation iilustrates the philoscphy of parametric estimating 


and comprises several highly aggregated factors including 


one or more requirements factcrs and cost factors. Fou 
example, development engineering (1.01) equation 1s as 
follows: 
Development Average number of 
Engines Bang = cost per > engineering 
Woo man-year man-year 
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| 


TABLE ViIft 


Research and Development Cost Elements 


j Element Number Cest Element 

| NesO) Research and Development Cost 

| dierent Develorment Engineering 

| oe Production Engineering/Planning 
08 Tooling | 

| 1.04 Prototype Manufacturing 

| i0s Data 

| 1 Ue Sveocenl Les@mand Evallat ion 
eo, systemyProject Management. 
los Training Services and Eguipment 
eee Facilities 

| ta Obher 


| 


Supporting each factor is the detailed work done 
by the analvst. For instance, the analyst may estimate the 
number of engineering Man-years per equipment by using a 
Statistical relationship, basé€d on historical data fron 
Similar systems. The R&D cost documentation must take clear 
exactly what is being costed, where the factors come from, 
and how the resuits are calculated [Ref. 65: p. 6.1}. The 
heme GOSt eStimating equations (1.01 through 1.10) are 


presented in [Ref. 65}. 


Ce Investment Costs 


iMmwestMent COsStS cecur during the production 
phase. TicmeuomeereCcuLbiIng €OStS Of this category include 
tooling, support and test equipment, manufacturing planning, 
hew racilities training and recruitment, while the recurring 
costs include manufacturing labcr, material, inspection, and 
Support equipment maintenance. These costs are charged 
directly toa particular part/fequipment produced, while 


other costs, such as building maintenance, Supervision, 
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clericai personnel, and accounting costs are accumuiated and 
allocated to each part/equipment as overhead. [ Refs 5525ee 
Hoo! 

The investment cost elements are listed in Table 
IX with element numbers to indicate first and second level 
of indenture elements [Ref. 65: pe 2.5]. The second level 


elements sum to the first level elements of the investment. 


| TABLE IX | 
| Investment Cost Elements | 
| Element Number Cost Element | 
Za) Investment. 
Za | Non-recurring investment | 
Cee Production 
Zs 08 Engeering quan des | 
2.04 System test and evaluation 
Da) Data 
| 206 SS ee management | 
2mOT Operational/site activation 
BANK ifa 1 ein 
Zee Initial spares and repair part 
Peal Transportation | 
| Zo ia Other { 
~~ 


The investment requirements initially stem fron 
System operational data develofed during advanced planning 
and conceptual design, and subsequently are refined through 
the system design process. The investment reguirements also 
vary considerably depending on the type of system, available 
capacity in the producer's plant and supporting resource 
needs, management decisions pertaining to "make or buy", and 
SO on. [Refs 28: p. 260] 

To compute The investment costs, 11 4=general 
eguations are needed. These general equations are explained 
fRef. 64}. 
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Go wODereaterne) and Suppomes 105s) Cost 


The term, "Life Cycle 0&S Cost", is defined to 
be the sum ot all costs resulting from the operation, main- 
tenance and support (including personnel support) of the 
weapon system after it 1s accefted into tne Army inventory. 
The O&S cost build-up begins waen the first production 
eguipment enters the active cr reserve force structure 
either as operating unit equipment or combat crew training 
equipment. The 0&S costs normally will be based on an 
assumed authorized strength with full authorized evuipment 
in a peacetime environment. [Ref. 61: pp. 2.1-2.2] 

The O65 costs incurred during the useful life of 
a weapon system may exceed its production cost. Clearly, 
these high costS warrant comprehensive review during the 
acguisition process. Several specific reasons wny O&S cost 
estimates are needed are as follows: [{Ref. 61: p. 1.1] 

1. To permit personnel Savings. 


2- To evaluate the potential cost performance trade-ofis 
and engineering changes. 


3. To_achieve better balance between equipment purchase 
and repair. 


4. To perforn better comparisons between materiel 
systems. 


5. To provide management visibility of critical resource 
requirements. 

The operating and support cost elements are 
listed in Table X with element numbers (3.xxx) bom tnd icate 
iPoest , second and third level of indenture elements 
feet. 61: p. 2.4}. 

The third level elements Sum to the second level 
elements, the second level elemtentS sum to tne farst level 
elements of the O&S costs. To compute O&S costs, 18 equa- 
tions are needed. Each equation illustrates the philosophy 
of O&S cost estimating, in that the equations consists of 


several highly aggregated factors including one or more 
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TABLE X° 


Operating and Support Cost Elements 


i 


Element Number CGS eee mic Tes 
Operating and Support Cost 
ser Fersonnel 
Crew Pay and Allowances 
Maintenance Pay and Allowances 
Indirect Pay and Allowances 
Permanent Change of Station 
Consumpticn 
Replenishment Spares 
Petroleum, Oil and Lubricants . 
Unit Training, Ammunition/Missiles 
DCPOR id PuCe tanec 
abDor. 
Materiel 
TlLansportat len 
Modifications, ater lem 
Other asmect Su POL CRO eoraerons 
Maintenance, Civilian Labor 
Other Direct 
Indirect Support Operations 
Personnel cpeacebene 
Transients, Patients and Prisoners 
OugEters, Maintenanecimamem ties 
HoKden Gd Support 
Other Indirect 


WI tWwlwWiWolo Wl LW Lo WU WL Wolo Lo Wa Lo lo 
® 6 6 6 @ & &@ & 6 6B@hUMHMmMUCUMHDMUC MShCCUrh;mhUCUhC HMhCrhFShUCCUmrFlhlCmUhHhUCc HhC HFhlC<C FhCUhThUlUh]hlhZ 
DODODODOOVDOD OOVDWDDIODOVODOO0O 
HNN NADD U1 ON Gr) Ld ILI AIR AD AD ne ned ned nd ad 
Whe UN tN 


Ge Gna Aja 
Ui cco A lies nce ei mimes gst incense Gp smc eh OD Sass ph pce SS ems ecmeote SSS ies dm SSS ARO memes cig nes I is 


requirements factors and cost factors. The 08S cost esti- 
Mating equations are explained in [ Ref. 61: pp. 6.1-6.5]}. 

For instance, Maintenance pay and aliowances 
cost (3.012) shows the quantity of operational equipment, 
number of maintenance men per operational equipment, average 
annual cost per maintenance man, and the number of years of 
operation. Supporting each factor is the detailed work done 
by the analyst. The analyst may eStimate the number of 
Maintenance men per eguipment Ly using a statistical rela- 
tionship, or reliability data from prototyees. The O€sSecoce 
documentation must make clear exactly who and what is being 
costed, where the factors come from, and how the results are 
calculated. [Ref. 61: p.- 6.0] 
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e. Retirement and Disposal Cost 


Disposal of hardware 1S a one-time cost, and it 
is logically related to the acguisition of the item, even 
though it may be far removed in time. If disposal costs are 
addressed at all in a life-cycle cost estimate, they should 
be mentioned (together with a discussion of residual value) 


in the investment phase. [Ref. 61: p. 2.4] 


£. Applying LCC for Decision-maker 


This section explains a simple example for the 
acguisSsition decision process which the Army may face in 
these days. The data*? utilized in tnis thesis is ficti- 
tious and serves only to previde aan CX dip) OMeICOS E— 
effectiveness analysis. 

Colonel Kim, head of the Attack Helicopters 
Mission Analysis Group(AHMAG) aS £ELying to analyze possible 
armament changes for the Army's attack helicopter, because 
improvements in enemy vehicle hardening had created a 
requirement for improved air offensive capabilities in close 
support of troops in addition to other available weapons. 
The new system 1s named as the Attack Helicopter Close 
Support and Penetration System (ITHCPEN). At the present 
time, the Army helicopter unitS have consisted cf four 
-50-caliber machine gun mounts fer attack helicopter. Paci 
of these guns could fire 300 rounds per minute (a sustai- 
hadDle rate) for a total of 1200 rounds per minute on target. 

Three alternative 1mprovemerts are un der 
consideration. The present system is excluded in alterna- 
tive consideration, because the Army needs strongly the 


improvement armament for the attack helicopter units. Three 


em pe er ee ee ee 


42Most of data are derived from the class material for 
the System Analysis ccurse by Prof. Dan Boger in the NPGS. 
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alternatives are as fcilows: 


1. Two .50-caliber pods with 4 barrels per pod. amu 
barrel could fire 200 rounds per_ minute oa a 
totai of 1600 rounds per _ minute for tne (two pogee 
The .50-caliber round used in tne pod had dgréatem 
range, velocity, and penetrating power than the round 
currently used. 


2. Two 25 millimeter (mn) cannons. This cannon. had 
recently been developed and successfully tested by a 
well-known ordnance manufacturer. Each canhnom cowie 
fire 150 rounds per Minute for .a total of 300 rounds 

CE ReOEnl te. This cannon had_ greater range and 
estructive power than eéitner of the other wo gun 
systems. 

3. Two Stubby Rocket See. Ones Each pod held 42 
rockets which could be fire either singly oO ae 
GLOWpS/StTiCKsS,. In general, the STUBROC had similar 
Fange and destructive power to the 25mm cannon ome 
the reliability of its firing mechanism was suspect. 

Col. Kim was sitting at his desk going cvera 
report sent to hin from another analyst for Attack 
Heiicopters Offensive Modifications. The report took issue 
that two 25mm would lead to a greater increase in effective- 
ness than the .50-caliber or the STUBROC. 

The effectiveness, measured by the probability 
of enemy venicle destruction, is as follows: 

latwo 250=caliberspods “> eal 

2. Two 25mm cannons Sina 2510 


So.  IWemo tUBROC pods er 2) 


Col. Kim agreed that under the assumptions made 


Dy another analyst, the 25mm cannon would increase the 
THCPEN system's effectiveness more than the other 
alternatives. However, he thought the cost-effectiveness 


analysis was better method for the modification decision. 
At that time, Col. Kim also received another report, which 
was made by Mr. Lee, civilian analyst. Mr. Lee estimated 
the procurement costs of a squadron for the alternatives as 
follows: 

1. Twom.50=-caliber pods e348 .0 migeevon 

2 Iwo 2 0 ee anil On 2 £06.5 Ridjeeon 

3- tWOsstUpROe pods * $1220 sia aen 
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Mr. Lee then took the ratio of costs to effectiveness for 
each alternatives: | 
ieee two. .50-calimer pods: S4.0 million/.171 = 23.4 
2. Two 25mm cannons ere: Ll Om .2 36 OSs 
PerorawO SLUBROC ods moe em) | One 20 7 Beat 


Siiecce rome. 5U-caliser pode had the lowest cost 
per unit of effectiveness, Mr. Lee recommended the two 
-50-caliber pods rather than the two 25mm cannons and two 
SeeUBROC. 

After going over Mr. Lee's report, Cole eit 
thought that the attempt to determine the cost-effectiveness 
of the proposed alternatives was a good idea but there were 
some problems in calculating costs. Mr. Lee considered only 
the procurement cost of each aiternative. SO; Geil ks 
decided to perform a life-cycle cost estimating methodology 
on the alternatives. The R&D cost 1S consicGered as sunk 
cost, tnerefore, Col. Kim estimated the two first-level 
costs of each alternatives: Investment costs and Operation 
and Support costs. 

The investment costs were estimated as foliows: 


rement and installation of two .50-caliber pods: 


Eee 
1 Million 


curement and installation of two STUBROC pods é 
million 


N) 
8 
2 tard 


oGu 

O65 

BoC eee and instaiiation of two 25mm cannons 
i520) m1 ili on 

ocu 

65:0 


$2 

To compute the O&S costs, the following data 
were collected. The two .50-caliber pods would require 30 
men Lor armament and maintenance, the two 25mm cannons would 
reguire 6 men and the two STUBROC pods would reguire 24 men. 
Manpower cost of each alternative was derived from above 
data s 


The spares and refair parts estimate for the 


STUBROC was derived from a CER of annual costs of spares and 
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repair parts for various Air-to-Surface rocket systems 
plotted as a function of the acquisition cost of the orig 
inal system. A line was fitted to the points for prediction 
purposes: 
Y = Gos 5 e000 0 
100 

Since the procurement cost of STUBROC is $ 12.0 
Million, the cost oi spares and repair parts was estinated 
as $3 140,090. The spares and Trepair parts costs for the 
-50-caliber and 25mm cannon were derived from another 
existing systems. In addition, Coi. Kim estimated inventory 
costs, transportation and storage, training, pubiications 
and maintenance(depot and intermediate). 

A six year life cycle, a 10% interest rate anda 
6% inflation rate were assumed. Costs of each alternatives 
are Shown in Table XII. Table XII gives the projected cash 


flow for the three alternative systems. 


Total present value cost are represented in 


TABLE ii 


Total Present Value Costs 











On yp ey 


-50-cal 25mm STUBROC | 
Total 
Cost 127 66 17 gaa 324335 
Table XI. Thus, it seems to Ccl. Kim that on the basis of 


Minimum total life-cycle costs and the highest effective- 


ness, the 25mm Cannons would be the best alternative. 
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AOA eee See 


Present Value Comparison 
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VI. CONCLUSION AND RECOMMENDATIONS 

Our final goal on the Korean peninsula 1S to keep peace 
first, and then to establish "reunitication” peace ui fee 
reach this goal, the Republic cf Korea has tried with great 
effort. However, the environment of ROK has changed dramat- 
ically according to the attitudes of North Korea and the 
relationship between neighboring super-powers. 

The ROK has some difficulties such as the big military 
imbalance, uncertainty of US defense policy, geography and 
logistics. How do we overcome these problems and then reach 
our final goai? Possible alternatives are many, but the 
most challenge 1S to improve military logistics. The reason 
is that one of the weakness in the ROK military is 
logis ties. After the Korean War, considerable efforts and 
studies have been devoted toward the development of creditle 
strategic and tactical doctrine. Throughout this process, 
Military logistics has been relegated toa category of 
secondary importance. Fortunately, these days the KOK mili- 
tary leaders has begun to recognize the importance of 
LlogasStie'se 

Khat are needed urgently for the improvement of the ROK 
military loyistics in current Situations are: 

1. First of all, the military commanders and planners, 
especially in the higner ranking levels, must under- 
Stand the concept of modern military logistics nore 
Pulls Until now, the idea that military logistics 
Supports the weapon or that, Be 1 ore KC ae logistics 
provides "support" still prevails. These attitudes 
for military logistics have been become the big 
obstacle in improving military force. Now, It ls 


time to discard these otsolete attitudes. Ma. 2 ae aay 
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logistics is the cornerstone of the military forces 
a7) tC hares (1) It provides combat forces with the 
Capability of waging war; (2) It is very related to 
the nation's economic growth; (3) It provides 
tangible evidence of mijiitary power in deterring a 
filitary threat; (4) It limits and shapes the strat- 
egies and tactics that can be implemented during the 
waging of war; (5) Its effectiveness directly impacts 
the cost and capability cf military forces; (Coe ene 
indicates that a valid assessment of the enemy's 
WMWOGiustics Capapntaty' will provide a theatre 
commander with a great deal more information than 
only knowing the number and placement of their 
forces. 

ROK Army has to concentrate on the development of ILS 
System which can be considered to increase the oper- 
ability of forces and enhance their readiness. PS 
comprises all the support considerations necessary to 
assure the effective and economical support of a 
system or equipment at all levels of maintenance for 
its programmed life cycle. Development of ILS fora 
new system or equipment shall be initiated concur- 
rently with the performance requirements or at tne 
earliest possible time in the conceptual phase. 
Moreover, the evolution cf logistic support, that is 
the integration of its elements, shall be the result 
of progressive system analysis of the plan for use 
and the plan for support and the indicated trade-offs 
between these plans. Therefore, the ROK Army can 
take advantage of ILS system as a management tool in 
developing life-cycle legistics support during the 
acguisition cycle. Also, it iS very important to 
emphasize the training of ILS manpower and the tean- 
work between customer units and direct support unit 


including the industrial base. 
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The ROK Army might be equipped by weapon systems 
through the various acquisition methods; self- 
production, co-production, direct purchase, coopera 
tive production, military aidjeeend 1 so1 ee. The 
best strategy depends on the Situation of ROK mdli- 
tary. The ROK military has concentrated on Sede 
production since 1937-6 even ef sole has sone 
disadvantages such as mere R&D and production cost, 
more time, and higher failure probability during R&D. 
But, it has Some advantages such as techno-econonic 
effects to the other industries and inspiration of 
self-defense spirit. In developing the acguisition 
strategy of self-production, the ROK Army must decide 
the appropriate alternatives in terms | of COSI 
effectiveness analysis. Ih this case, cost esti 
Mating plays an important role. The apparent fact is 
that the operating and support costs of any weapon 
systems are increasing at an alarming rate and often 
exceed the cost of system acquisition. This requires 
that the life-cycle cost estimating methodologies 
must be recognized in tcday's acquisition manayement 
policy in the ROK Army. The best decision can be 
made based on the amount of data available to the 
analysts at the moment. Therefore, organization, 
data and analysts are essential factors in order to 
do cost estimates successfully. In addition, we need 
a complete, detailed and fully documented estimate of 


system life-cycle cost. 


There are many more factors that must be considered by 


ROK Army in order to improve the military power. 
However, the above recommendations should be examined in 
depth and accepted properly by the ROK Army. As a result, 
we hope this thesis helps the ROCK Army to improve the logis- 


tics field in peacetime as well as wartime. 
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